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[ Part 1. Integers. 


| Whole "OS of NumseRs, with their Simple and Compa 
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and Abreviations for Artificial Terms, Words, Names, and Denominations : 


1 COMPLEAT 


Body of Arithmetick, 
Fo Four BOOKS, Vie 
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3. na thmes.. 


* Cofficks. 
. $ urds. 


Book I. 


2. F actions. 


Bock RE 4 1 
1. Geodeticals. | 
2. F Tgurals. 


Bock III 
1. Decimals. 
2. 4 trowmicals. 


* ö Book EY. 
I. Ratios, 

2. Proportions digjun8. 
3 Proportions continued. 
1 &c. 


WHEREIN THE 


1 


rative 


Elements in all the Parts of ARITHMETICK, are plainly Declared, 


and uy Handled. 
B EveryPaxrT Explain'd by 


Neceſſary Rules, Caſes, Theorems, Queſtions, Obſervations, and 


Vari oy of Operations : "Illuſtrated by ſundry T ables, Diagrams, and very 
many Examples. Together with divers Etymologies, Symboles, Characters, 


The Whole digeſted into a ſuccinèt, and orderly Method; and delivered i in 
” familiar W | 


To every PART is added, 


W RurEs of Practice; which makes it very Uſeful to 
Merchants, and all that would underſtand ACCQUN Ts, or the Mathematical 
and Mechanical ARTS and Beines 

lhe Lar 


WITH 
rge and Exact TABL Es of all Sorts of Coins, Weights, 
Meaſures, 
The Belt that has * been extant. 


a SAMUEL TEAKE, Merdunt, as 
Nen partis Studi — & c. 


L O N D O N: 
Jobs Nicholſon, at the King s Arms, in Linde-Brizain. MD C I. 


Ancient and Modern, in moſt Countries, reduced to our own : | 
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as the Authors Plea- 
x my Name to the En- 

5 yhich I am therefore 
neceſſitated to inſert: leſt I ſhould be 
accuſed of altering that Work, the Im- 
Preſſion whereof was recommended to 
me; and whereto I am obliged without 
any reſpect to Profit. Vet as I thereby 

received a Right to diſpoſe of the De- 

dication: So I could not otherwiſe ac- 
Juicſce, than in the Reſignation of my 
Intereſt therein, to ſome greater Name; 
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0 Planets here by Exaltation proud : 
None by a Reſt Supine, in Houſe 8 
But congruous Heav n at this Birth dj por 4, 
T. inſpirit a clear Soul in Fleſh enclos d. 
The mildeſt Dodecatemorie ſprings 
In beauteous Orient: the encircling Rings 

Of ber Cerulean Lord's Quaternion, 
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That bright Superior's Domination fert 83 


In Heavy ns Culmen. Gen rous Aſpects mixt: 
His Fiery Partil Trine to actuate 

The Active Houſe to 4 more Active Fate. 
Nor was it vain: the happy Site of this 
Zthereal Ruler of the Geneſis, = 9 50 
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Eradventure the Reader (if ever the enſuing Piece be ma 
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Publick) may expect here, more than will be foutii 
1 | yet find more than he expects: But ſureT im, 
find here all I could with thee, nor yet all I intend thee.” 


findeſt, was mine before thine, and though thine is min 


* 


Vat thou 
notwith» 


94 
x 
n 


ou wilt not _ 


ſtanding. The Gift thereof may inrich thee; but eannot \impoves 


WW. 


too by Publication. By which though others; it will be nevertheleſs 
ſecured to thee, as being then uncapable of petiſhing it 


* 


Private 
Papers. And becauſe thy Right to inherit what is mine is indubi- 


4 


table, and thy Duty to defend what I leave thee, (though but a ſmall 


Patrimony:) I have ſought no other Patron, nor (ſeeing Vino Vendibili 
non opus eſt bedera) do I want any, or ſhroud it under thy Patronage, 
thereby to gain the more reſpe& or honour to my ſelf or it, (the 
great cauſe of Dedications) if Art will not Patronize it, I am con- 
tent to bear the accruing blame, whatever it bee 
But ſeeing how good ſoever the Wine of the Book be (to make 
it the more Vendible) it is now grown Cuftomary ro hang out the 
Ivy-Buth of an Epiſtle as an Apology for the Author, or His Work, 
or both: Or left it ſhould be thought ſo uſeleſs or -unprofitable, 
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that nothing can be ſaid to commend it or its Publication: I all 
d adda few things, and but a few on that Accompt. 


hands, 1 have ever obſerved that each pleaſeth himſelf with his 


So as none J have yet ſeen gives a Compleat Accompt of ſome ne- 


Reviewed. 


: fince ſo many already have wrote on the Subject; as if Nikil dium 


Veſſel, Et facile eſt inventis addere, But he that is ſenſible of the 


cals from Blundevile, Logarithmes from Briggs, Species and Æquations from 


* The * 9 „ Epifle. 


Among the many Authors of Arithmetick that have come to: 


own Method, as I my ſelf have done with mine. But this I muſt needs 
fay, that I never met with any Single Piece but left me diflatisfied 
in ſome or other parts of Arithmetick. Some handling only the 
Operations in Whole Numbers and Extraction of Roots, Others Whole 
Numbers and Fractions, Some all theſe with ſome Rules in Proportions, 
Others together with them have taught Decimals ; Some have dealt 
only with Logarithmes, Others with Coſſicks and Algebraical Notes, &c. 


ceſſaries thereto. And beſides, the Accompt given by ſeveral, is ſo 
diſordered and imperfect, as the Art hath been but a little behol- 
ding to them for preſenting her to the World in fo rural a Dreſs. 
Wherefore if the labour of a Complete Collection of the Cream of 
other Authors may be acceptable to any; or the Foundation of a 
Method large enough to bear all the parts of the Building whereon 
may be faſtned, and from whence may be drawn, the Reſolution 
of any Queſtion concerned in Arithmetick ; this Piece may as well 
as others, that want both, be welcome to the Preſs, and crowd in 
for a place among the multitude of Books now Printed, wherein 
hope twill neither ſhame the Author, nor be aſhamed of the Title 
of Loaiſticelogia, ſeeing all the Concerns and Appurtenances of 
Aritunietick are therein diſcourſed of, and largely Surveyed and 


Perhaps ſome may think, it is but to light a Candle to the Sun, 


quod non dict um prius. To which I may plead with the Lawyers, Non 
modo & forma, and put the Iſſue on the Countrey to try. 

True it is, — new Models are but the Light that ſometime 
ſhined in anothers Lamp, with an addition of freſh Oyl out of a new | 


charge of buying, and trouble of turning over many Books to learn 
ſome one thing, will I doubt not excuſe my further plea herein, and 
plead for me; eſpecially if he knew that I ſpeak not without Expe- 
rience, of no little time and trouble to glean ſo many Fields for one 
Griſt, having pickt up the knowledge of Integers, Frattions, Figurals, Co/- 
ficks,and Surdes principally from Record, Decimals from Johnſon, Aſtronomi» | 


Oughtred, with a conference of many others. It follows therefore 
that each may have his due, what is here may be accompted ano- 
thers, yet is it all my own, and ſome things therein ſo far my own, 
as will be found in none extant that | know of. And becauſe this 
may 


ä 1. 
may prove Beneficial to ſome, unleſs ſuch prove remiſs to themſelves 
in the peruſal ;.it may ſerve for a ſecond incouragement to the 
„ >: [2-7 07504 10H 15; AS OO age 
| Beſides ſome Pieces are wrote in Latine, and of thoſe in Engliſh, 
ſome too ſhort in their Rules, or too long or dark in their Examples, 
or in the Reaſon and Ground thereof, and worſe than that have 
| Examples inſtead of Rules, or Rules which will not hold generally, 


the Sence is not guided by the Antecedent or Subſequent Matter) 
all the Learner reapes after the Expence of his Time, Coft, and 
Travel, expecting with the Mower to fill his Lap; is but a handful 
of the Graſs of the Houſe-top, to wit, the Reſolution of ſome few 
Queſtions. And therefore the ſpreading this Table with ſuch Va- 
rieties of Rules for almoſt all Caſes, and fitting Examples to them 
(and not the Rules to the Examples) and over and above the Expla- 
nation of both in very many places, may I ſuppoſe paſs for a further 
full and ſufficient plea for it's Imprimatur. © 

As to the Work it ſelf, the occafion of it's firſt penning was to help 
an Imperfect Memory, not once then thinking it ſhonld ever have 
| feen the Sun. Moſt of whoſe rough drawn, and unpoliſht Papers 
have layn by me above Twenty Years, in which time there have 
not wanted the often preſſures of Friends for a Tranſcription, which 
ro them yet on this fide the Grave will I know be grateful. If 
others undeſervedly light it, it will but give occaſion for the deſer- 
ved {lighting of their own Opinions, and not at all hurt me or it. Aly. 
quidem neſciunt, neque quidem curant ſcire, & quia neſciunt nolunt ſcire. Nihil 
enim de ſiderabile eſt dum ignotum, nec amatum, niſi cognitum. 
Nevertheleſs to take away occaſion from ſuch as ſeek occafion, 
lit being too common for ſome to ſeek in Books for advantages 
againſt their Authors;) and to obviate ſeeming Objections, as alſo 
that all cauſeleſs Scruples and Calumnies intended to blurr both Au- 
thor and Work may be wiped off (if poſſible) and utterly to raſe 
the foundation thereof, and abſterge ſuch rubbiſh, I ſhall add, 


1. Wherein Idiſſent from others in the Method, placing Conti- 
nued Proportions after disjunct, and both after Figural Numbers, 
it is ſufficient there is a neceſſity for it, becauſe without the knows- 
ledge of Figural Numbers, and Extraction of their Roots, Frogreſ- 
ſion and ſeveral of the Dependants thereof cannot be Learned, nor 
Doubled nor Tripled Diſjunft Proportions wrought, as the new- 
born Scioliſt will eafily ſee : And whether it be not prepoſterous to 
teach the more hard and Sublime parts of any Science, before the 
Introductory; let any Thro judge. 


adh, Fraftions 


nor anſwer to ſeveral Caſes, fo as ſetting aſide all the Errors of the 
Preſs, (a great Miſchief to a Learner of theſe things by Book, where 


* * * 4 \ Sa , * CITY a 925 " "4 & _ ® o 9 CD = * * = CY his 7 
* 5 «SE FR 1 x \ 8 WY 
* TS þ * 


1 Aa Hin. | 
13 . Fraftions upon the ſame account of neceſſity are here made 
to precede them all; for otherwiſe it can never be underſtood, how 
to Square or Cube, Oc. a Fraction, nor how to value the Remain up- 
on any Diviſion in the Golden Rule, and other Proportional Operations; 
if it be not known, what a Fraction is, and how to work therewith. 

_. gdh. For the ſame reaſon, #quations are ſet after Surdes, and 
Surdes before Species, ſeeing as in Species there happen Surdes ; ſo both 
Surdes and Species ariſe in Æquations. But if no ſuch neceſſity were 
for theſe diſagreements ; yet the ſymmetry and ſuitable agreement 
of the ſeveral parts with the whole in the Method purſued, 'and 
their concatenate concurrence or dependance one with, or upon 
another, with the reaſons here and there in places apt for the pur- 
poſe rendred, may put a ſtop to any further diſpute concerning 
the ſame. 9 8 r 
4h. Neither may the placing of Reduction in Geodaticals before Ad- 
dition, &c. be any Stone of Stumbling, conſidering Geodeticals are now 
acknowledged to be Contract Numbers, as limited to Denominations. And 
in Contract Numbers it is no ſtrange thing to ſee Reduction an Ortive 
part of Numer ation put before the Original. And how helpful Geo- 
datical Reduction is to other the Prime parts of Geodætical Numeration, 
nothing can ſo well diſcover as the Survey it ſelf, where it will eaſily 
be perceived without that Order, eſpecially Multiplication and Diviſion 
of thoſe Numbers if placed before, muſt have been imperf ect and 
diſorderly. _ 3 Pr al np io WH 
5ly. If ſome of the Characters in Coſficks and Surdes anciently uſed 
are changed for others: I think it Apology enough to ſay, they are 
arbitrary, and if for expedition (the reaſon of their alteration) - 
other diſtin& Notes may be found, the Practitioner is at liberty to 
change all the reſt. W i 
6h. Varieties of working a Queſtion, if objected as troubleſome, 
are added as a benefit, like multiplicity of words in a Language for 
the ſame thing; if one be not hit upon, the other may; and where 
the one is dark, the other helps to Illuſtrate, and each ſerve to prove 
the other. 1 V | 
_ 7h. Many of the Examples may be thought needleſs ; but it may | 

be remembred, that Profunda luſtrare abſque exemplis arduum ; and often- 
times one Example is not enough to ſhew the ſufficiency of a Rule, 
wherefore ſeveral Examples are added, where the Rule is dark, or 
the Work difficult, and ſeveral of them explained, left I ſhould ſeem 
to walk in the Clouds, accompting 1t for a Maxime, That nothing is 
worth the Writing, which cannot be underſtood when wrote. And 
ſurely plurality of Examples of fo general Approbation and Pra- 
&ice with others, cannot come under diſlike here, and if it be a 
fault, muſt needs be one pardonable. 


8ly. When 


Imperfect and Defectiyve. 
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8H. When Termes are uſed promiſcuouſly, as Mixt Numbers, for 
Numbers and Fractions, and ſometimes for Numbers made up of Dt - 
gits and Articles, or if Denominator and Denomination be uſed eitlier 
for other, or Ratio and Proportion, or ſuch like; et will the place 
where, and Matter about which they are ſo uſed, eafily diſcover to 


| W the Obſervant Reader, which Term is properly intended without 


further help of an Expoſitor. And thus in the Common Elements 
of Additian, Subſtraftion, Multiplication and Diviſion, if any of them be 


mentioned when Integers are in hand, it ſhall be taken for Addition 


Subſtr ahjan, Multiplication,” or Diviſion of Integers: But when Fraftions 
or other Numbers are in hand, then thoſe Elements ſhall accordingly be 


- underſtood to be uſed,and wrought after the manner of Frafions, &c. 


reſpectively, without annexing to every repetition words at length 


to direct it. 


90. Where ever any Term or Phraſe hath eſcaped Expofition, 


and may ſeem diſcrepant from the more common Road of accepta- _ 
tion in other Writings, yet will not this widen the difference, if 


ſuch Termes or Phraſes be proper to Arithmetick : For all things here 

are to be taken in congruity thereto. Wherefore a Perfect Number 
ſhall not be Chymically, but Arithmetically fo ; for with the Chymiſts 
10 is a Perfect Number. Chymical Collections, p. 92. but ſeeing the 
Aliquot parts of 10 will make but 8, Arithmeticians count it 


} 


10. It's more than probable, That in the Firſt Chapter of Geo- 
daticals ſome of the Diviſions of Foreign or Domeſtick Denomina- 
tions may haye loſt, or in time may loſe much of their Propriety to 
the preſent State of Affairs, or new Accompts of ſuch things as 
there declared, they having been adapted to theElder Laws,Cuftoms; 
and Uſages of Kingdoms and Countries, yet mutable and alterable 
as Reaſons of State or other Contingencies in every Kingdom, or 
Countrey ſhall or may enforce. Wherefore (this Exception, if 
not provided againſt. by ſufficient Caution and warning thereof gi- 
ven in the Chapter it ſelf) let ailowances be made as occafion ſhall 
require, either by taking them in the Preterperfeti-Tenſe, or making 


all not certainly known, but Suppoſitions, which nevertheleſs will 
not prejudice the truth of the Concluſions where ſuch Suppoſitions 
are but Conditionals, fince it is not neceflary in the Reſblution of 


a Queſtion, that the Suppoſitions be true, but that the Concluſion 
be true according to ſuch a Conditional Suppoſition. For if 120 be 
counted for an Hundred, then 2 Hundred muſt be 240, but it will 
not follow that the Hundred muſt alwaies be reckoned at that rate. 
1h. No Man may ftumble at the uſe of the Word Infinite or end- 


leſs, it being intended only beyond the Power orSkill of Man tocount 


or caſt up; not Infinite in a proper or abſtrac Sence, for ſo nothing is 
C Infinite 


Ihe Aubo- 0 Eile. e. 


Infinite but God , and it is impoſſible there ſhould be. two In- 
finites. 

And laftly, if beſides all this, the Lawyers will favourably over- 
look the unintentional miſquoting or repreſenting any Statute or 
Law and Conſtruction thereof, (if any ſuch be,) And Merchants, 
Goldſmiths, and other Artificers will bear with the Termes in Que- 
ſtions of their particular Concerns, as poſſibly not ſo proper to their 
Profeſſions as others beſt known to themſelves , And Grammarians 
add their uſual Grains of Allowance (due on the Score of humane 
frailty) for miſplacing of Letters, miſſpelling of Syllables, miſpointing 
of Sentences, Omiſſion of Points, Parentheſes, c. There cannot 
be much left to need excule ; but if there be, it muſt now ſtand or 
fall to it's own Maſter. 

Whilſt we all live in tlie Atmoſyhzre, no doubt but in a clear 
day ſome Motes may be ſeen; and conſidering the Imperfections of 
the Penman, diſcompoſures and diſadvantages under which, moſt 
was wrote or tranſcribed (enough to have diſtracted a more accurate 
Accomptant and abler Pen:) tis well, if there be no more faults, 
than the unprejudiced Reader in common Charity can or ought to | 
remit or pats by. And inaſmuch as none that may be found are wil- 
ful or intentional, I will not be ſo uncharitable as to think I {ball 
want their Charity or candid Conſtruction thereof. 

I never thought Humanum eſt errare, was, or ever will be a warrant 
or plea ſufficient to commit or excuſe the commiſſion of Wilfull 
Tranſgreſſiolis; ; but for involuntary Errors, Miſtakes, and Aber- 
frations, it hath always been accompted ſufficient to cover them 
when committed. 7, 

I o0o pleaſe or diſpleaſe, is an a 1 unprofitable end 
in Writing, and they that aim at the former commonly miſs. It 
was ſaid of old, Ne Jui quidem omnibus placet, I write neither to 

praiſe or diſpraiſe, latter or beſpatter any. Some who being dead 
yet ſpeak by their Writings 1 have here and there as worthy of 

Commendation valued, and am yet of Opinion this Nation ſtands 
much obliged among others to Record of old, and Oughtred of late, 
for their labours in this Art; the former for his plainneſs and clear- 
neſs in thoſe things he hath handled, and the latter for his piercing 
apprehenſion into the more lofty and myſterious parts of the Ma- 
thematicks : But none dead or living have I any where wrongfully 
charged, or mentioned without due reverence to their Perſons and 
reſpect to their works. So far as I might not contract a guilt of lea- 
ding or miſleading others into a dark unpleaſant and perplexed Path 
where one more plain was nearer hand. And many of their Ex- 
amples (whether corruptly wrought or printed I cannot ſay) I have 
purpoſely choſen to correct the Errors found therein, that if this 


Impreſſion 


by 


. The 4 78 Epilt, e 
Imi belton eſcape the Errata will need no further amenditent. 8 
owever whether their Lines or theſe be faulty, it is not ſo much 
material, if no blemiſh thereby be imputed to the Art it ſelf. Arith- 
metick is a Noble and high ee Science, uſeful and profitable in ſe- 
veral things both divine and humane, lends to many, but borrows 
of few, and hath midwifed inte the World divers excellent 
Atchievements, which without her aid and aſſiſtance would have 
been Still born, and ſlept an Everlaſting Sleep. And becauſe a fit 
Encomium thereof deſerves a moſt clear and unclouded capacity I 
ſhall deſiſt. Nor ſhall I undertake to exhibit a Narrative of the riſe, 
growth, production or propagation of Arithmetick, nor yet to 
catalogize ſo much as the Engliſh Authors thereof ; all I have fur- | 
ther to ſay 1s 
Whoever would profit hereby; muſt begin at the beginning, and f 
go through every part gradually, but (if like moſt Scholars a little 
will content) the Two Firſt Books, and the Second Part of the 
Fourth, will furniſh the Learner for Merchants Affairs Trade and 
ordinary Commerce in a good meaſure; the other is written Nn 
cui vis, but for thoſe who {hall not think their Iabour loſt in ſuch Spe- 
culations, to whom a. af Studiorum r adices amare, yet nad erunt 
apids, - 
N "Thus! (my Son) as in ſome Projections of 1 and 1 
my thoughts have out · done me, ſo in this of Arithmetick>I have out- 
done my thoughts in the length both of the Epiſtle and Book; to 
ſhorten which I have forborne to exemplifie the Prints of the ſeveral 
Coines mentioned in the Firſt Chapter of Geodæticals, and to pur- 
ſue my intentions as well about the Addition and Subſtraction of 
Surdes, eſpecially of Univerſals, as the Diviſion of Surdes and Species, 
wherein fomethings might not have been unprofitabl added, as 
likewiſe in Progreſſion of both kinds by Inſtances in Fraftions and 'De- 
cimals : Nevertheleſs what is written may be ſufficient to the inge- 
nuous, and therefore I ſhall ſay no more but conctude , The Lord 
bleſs thee and i it, and make both inſtrumental to his glory, 5 which 
is and will be the hearty and earneſt e of 
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HE Noble Science of Arithmetick is the very Foundation of the Mathema- Arithmetick 


* 


an Unit, of the other a Point ; but the Products of either are Infinite. 

The Mathematical Science ſpecifically appropriate to Number is Arithme- 

tick; to Magnitude, Geometry. From theſe as Two Principal Springs Ma- 

thematical conſidered ſimply or per ſe, and mixt or inter ſe are derived many other 

Excellent Arts and Myſteries ; uſeful not only in Natural, Subſtantial, Accidental, Vi- 

ſible, and Inviſible things, but alſo in Supernatural and Divine, as the Learned John 

Dee affirmeth in his Adathematical Table inſerted in Jobn- Henry Alſted his Ency- 
«lopzdia, lib. 2. p. 70. which 1 have thought fit here to Trapſlate. © 


ticks, whoſe Roots are Number and Magnitude. The Original of the one 
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A Brief Introduction to the Parts of Arithmetick bereafter handle 


what the 


ground of. 


The Original an 


Unit. 


Dr. Dee his 
Mathematical 


Table. 
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INT K 0D ut 0 T I 0 N. Lib. I. Part I. 


Simple, Which only treateth of Numbers, and) Supernatural, Eternal) 


* 8 demonſtrates their Properties. Here 5 . | and Divine by Appli- The like. 
| wn Weed Unity is Indiviſible. RD | | cation Uſes (on- 
Bo 8. ' Mixt, Which by the help of Principal Geo- | See "Aſcending, ly inferi- 
T\ > metry demonſtrateth certain Arithme- The uſe plathematical with. } Cur in 
CE tical Concluſions. lo theſe} ont any other Awnl;: © 66-- 
S | = Simple, Which treateth only of Magnitudes , SSciences e fan "FP!" > gree) are 
218 ple, Jha pgs: cation. 8 
© | {TY and demonſtrateth all the Properties | is either ; in the 
= I. and Paſſions of them. Here a Point.] in things | Natural, Subſtantial, Mathe- 
8 3 is Indiviſible. „ I | and Accidental Vifi- | matical 
* | [ Mixt, Which by the help of Principal Arith- | _ | ble, and Inviſible, by | Deriva- 
4 | metich demonſtrateth certain Geome- | Application ; | | tive Arts 
| trical things. as Euclides Elements. 3 Deſcending. _ J. 2 
C Arithmetick of Whole Numbers and their Fractions. 
8 4 = 2 (common Arithmetick, ) Arithmetick of Proportion. 9 | 
=] 8 which conſidereth Circular Arithmeticx. - ö 
— To | I Arithmetick of Rooted Numbers and their Fractions. 
„ Arithmetick of Coſſick Numbers and their Fractions. 
- f =} 2 BY, | | 8 Mecometria. | 
818 * 7 Common Geometrry „ Not diſtant dere Set. 
8 7 8 which teacheth to mea- | Stereometria. . 
[. ſiurea thing. „ IN 3 Ceodeſia. 
82 | =, 5 Apomecometria.) from theſe q Geographia. 
E | C Perſpeftiva, & Diſtant hence & Hypoſometria, pariſe theſe & Chorographia. 
9 Aſtronomia. Platometria. ] Arts, viz. I Hyarographia. 
8 Mufica. bo | | | CL Stratarithmetria 
8 | Coſmographia. | 
S7 wm \ Aftrologia. 
= | 2 |Statica. 
= { Þ | Anthropographia. 
* 3 Trochilica. | | \ 
CE | Helicoſophia. 
2 & Pneumatithmiga. 
Z | Menedria. 
8. | #hpodeiodia. 
3 Hydragogid. 
> Hbrometria. 
© 1 Zoographta. 
Architectura. 
Navigatio. 
Thaumaturgica. 
Archimagiſterica. 


Number help- And the ſame Doctor Dee in his Mathematical Preface to the firſt Six Books of 
| ful to ſearth Euclides Elements further aſſures us, That Number ſeems to be ſo Immaterial and Pure, 
rb _ that thereby we may wind our {elves into the deep Search and View of all Creatures 
Natures, &c. diſtinct Vertues, Natures, Properties, Forms, &c. The Univerſal Uſe of Number is 
Number of U- Witneſſed to alſo, by the Noble Picus, Earl of Mirandula, who had ſet up in Rome 
niverſal Uſe, Nine Hundred Concluſions in all kinds of Sciences openly to be diſputed of; and in the 
| Eleventh Concluſion faith, By Numbers, a way is had to the Searching out, and Under- 
ſtanding of every thing able to be known. IC | : 
More n Know. Hoct ius and others are not far behind them in Commending Number; but had it none 
ledge of the of their Encomiums, yet certain it is, That whoſoever would fit himſelf for the Mathe- 
Mathematichs, maticks, unleſs he begin with the Science of Numbers, will quickly find himſelf in a La- 
byrinth, from which he can never eſcape, nor deliver himſelf from many Inextricable 
| Doubts, without the Aſſiſtance thereof, a ; 
Threefold Con- Great Mathematicians and Philoſophers have conſidered Number: Firſt, In Reſpect of 
fideration of the Creator, Simple, Pure, and Immixt. Secondly , In Reference to Spiritual and 
eG Angelical Minds, Including the Soul of Man : And, Thirdly, In relation to every Crea- 
ture, and their compleat Conſtitution : And in the Firſt and Second reſpect, term it 
Number numbring ; but in the Third Number, numbred. In the ſence of the Two for- 
mer I ſhall not intermeddle to treat of Numbers, referring it to a more Able and Divine 
Here, under the Pen, But in the latter reſpect, and that in the loweſt and moſt groſs conſideration of 
Tuird Numbers, Viz. In Conference and Coincidence to Viſible, Material, and Corporeal 
3 Eo, things, I have ſhadowed out this Science of Numbers in the Enſuing Treatiſe, under the 
Books. Name of Arithmetick Surveyed and Reviewed: Containing Four Books. The Firſt 
I, Treating of General Arithmetick, Examining the Simple Elements of Abſtract Numbers, 
in Two Parts, viz. Integers in the Firſt Part, and Fractions in the other Part; although 
this latter after a Sort may be called Contract, in reſpect to their Deyommators. 
. The Second and Third Books handle Special Arithmetich, Explaining the S;zple Ele- 


ments 


Without Num- 


23 


ments of Contract & . 
cond Book, in Two Parts: Thoſe more Specially Contract, are dealt with 
als, Aſtronomicals, Logarithmes, Coſſicks, Surdes, and 

each Part diſtinaly. In the Fourth Book is taught the Whole Doctrine of 1 
Disjuntt, Continnal, and Aquated, And in one or other of theſe, (eſpe- 
practick Part of Arithmetick) is included what Others otherwiſe have 
divided and delivered concerning Numbers; under that Name of Arithmetich, 2 


Book, in Six Parts; viz. Decim 


Species, in 
Proportions , 
cially as to the 


INTRODUCTION. 


— 


Arithmetick derives its Engliſh Name from the Latine Arithmetica; and 


from the Greek, *Aee$uds, ſignifying as Keckerman ſaith, Phyſ. Lib. i. 
Meaſure ; and ſo may truely include Arithmetick, mixt with Geometry, as before hinted ; 


uinbers, more genetally as of Geodericals and Figurals, in the Se- 
in the Third 


this again Arithmetick, 
both to Number and whence the 


Name. 


but with us is generally taken for the Art of Numbring Reſtrictively, intending only 7: the Science 
its Eſſential Confiſtence in Numbers, and but Collateral Converſe with Magnitudes : In of Numbringge- 
which Notion I. am contented likewiſe to take it, reſerving not only a Liberty to under. "74% taken. 
ſtand it in a higher Note, when Occaſion ſerves; but allo to accept it under the Vulgar 


Terms of Caſting Accompt and Cyphering , till they that ſo Abaſe this high born Science 


ſhall ſee it worthy of a more Excellent Name than thoſe. 


The Antieut Hebrews an 
theſe Tables. 


The Latines made aſe only of Seven of theirLetters: Viz. C. D. I. L. M. v. X. 


I. One. 
II. Two. 
III. Three. 
IIII. IV. Four. 
1 Five. 
VI. Six. 
VII. Seven. 
VIII. Eight. 
VIIII. IX. Nine. 
& 4 ob 
Xl, Eleven, 


_ Hebrew Account. 


Latine Account. 


XII. Twelve. 
XIII. Thirteen. 
XIIII. XIV. Fourteen. 
XV. Fifteen. 
XVI. Sixteen. 
XVII. Seventeen, 
XXII. XIIX. Eighteen. 
XIX. Nincteen. 
XX. Twenty. 
XXX. Thirty. 
1 M 


Forty. 


I. Fifty. 

EX. Sixty. 

LXX. Seventy. 
LXXX, Eighty. 

XC, Ninety. 

C. One Hundred, 
CC. . Two Hundred. 
CCC. Three Hundred. 
CCCC. Four Hundred. 
DB. 1. Five Hundred, 
DC. 


Cyphering too 
vulgar a Name. 


4 Greeks Numbred by their Letters ; as Enſueth in 


Numeral Let. 


| | | | of the Hebrew s 
1 Two Hundred. 0. Thirty. 18) Eleven- IN One. 
W. Three Hundred. DD. Forty. |" Twelve. 2 Two. 
A Four Hundred, I Fifty. 3). Thirteeen. | 4: Three. 
I FT Five Hundred, U Sixty, 1T?. Foutteen, | T- Four. 
JM. Six Hundred. v. Seventy. | Fifteen, J. Five. 
|: 7 UT: Seven Hundred. . Eighty, | ) Sixteen. Vin. 
F f IM Eight Hundred. Y Ninety. | 1 Seventeen. ! Seven. 
D Y- drm Nine Hundred. p. One Hun- Eighteen. I. Eight. 
F 7. Twenty. | Ten. 
5 4 SEE VIPS © Numeral Lot 
Greek Account. of the Greeks. 
T «% One. JAIIII. . eventeen. H H. . Six Hundred. MMMM- 4 Forty Thouſand. 
II. g. Two. [ATHII . Eighteen. H HH. J“. Seven Hundred. IMI. . Fifty Thouſand. 
III . Three. AIIIIII. 8“. Nineteen. F HHH. . Eight Hundred. IMIM. & Sixty Thouſand, 
III . Four. £>. Twenty. | HHHH . Nine Hundred. IMIMM. o. Seventy Thouſand 
H. . ʒr he Thirty. X. . One Thouſand. IMuIMMM. . Eighty Thouſand 
II. 9“ 0 Six. AAAA. . Forty. . . Two Thouſand. | IMIMMMM.,s-Ninety Thouſand. 
III““ Seven. H. . Fifty. XXX. Three Thouſand. p. One Hundred Thouſand. 
THI 4 Eight. H A. E. Sixty. XXXX . Four Thouſand. „. Two Hundred Thouſand. 
IIIIII. J Nine. | AA: ö. Seventy. H. . Five Thouſand. r. Three Hundred Thouſand. 
PW ins 5 MA. . Eighty. HX. g. Six Thouſand. o Four Hundred Thouſand. 
AL. is Eleven. H Ag Ag. 2 Ninety. H xx. C. Seven Thouſand. „. Five Hundred Thouſand. 
AIL. 6. Twelve. H. g“. One Hundred. | xxx. n. Eight Thouſand. | ,y, Six Hundred Thouſand. 
ATIL. ty Thirteen. HH. . Two Hundred. | pgxxxX. 9. Nine Thouſand. | x Seven Hundred Thouſand, 
AIIII. Ib. Fourteen. HHH. 7. Three Hundred. M. Ten Thouſand, | . Eight Hundred Thouſand, 
An. & Fifteen. HHHH. u. Four Hundred. | MM ,x- Twenty Thouſand. n. Nine Hundred Thouſand. 
| ATIL “ Sixteen. H. . Five Hundred. | MMM A. Thirty Thouſand. =_ 


Numeral Let. 


. of the Latines. 

DCC. Seven Hundred. 

DCCC. Eight Hundred. 
DCCCC. Nine Hundred. 

M. DD. go. One Thouſand. 

Viv oo-[55. Five Thouſand. 
X. ecloo. ono. Ten Thouſand. 

L. Loo. Doo. Fifty Thouſand. 


cccelopod. 


Six Hundred. 


g. cu. c. ceclooↄ. One hundred Thouſand. 
D. re. oo. 15999. 


Five hundred Thouſand. 
One Million. 


„ 


The 


4 Nature of Numbers. Lib. I. Part I. 
Numeral Let. The Engliſh following the Latine made up their Antient Accompts by the ſame Seven 
of the Engliſn. Letters: Accompting I, one. V. five. X. ten. L. fifty. C. a hundred. D. five hundred. 
and M. a Thouſand, &c. 5 | 3 
Arithmetick The Art of Numbers being beſt performed by the pen with the Arabick Notes, or Cha. 
beſt performed racters, commonly called Figures. I ſhall altogether wave the Practiſe thereof by 
Fisures. Counters, and Letters, and ail other Inſtrumental Arithmetick (fave only a little couch 
| of Nepairs Bones) and remit thoſe deſirous to learn ſuch kind of Operations to the ſeve. 
ral Treatiſes of the reſpective Authours who have dealt therewith. g 


r 
Of the Nature of Numbers. 


What Arith- 
metick is. 


N purſuance of what hath been ſaid, and hereafter followeth Arithmetick may be 
defined, The Science of Numbring well. In Arithmetick two things are principally 

the 85 to be conſidered; The Subject, in which the Nature of Numbers is declared: And the 
e Subje 


a Affection of the Subject, wherein the Elements of Numbers are exerciſed. The Subject 

thererf. of Arithmetick is Number, all the Precepts and Doctrines of the whole Art, having a 

| 7 99 particular Relation thereunto Number is firſt taken reſtrictively, and ſo Number is 
reſtrictiveh. 


conſidered only according to it's multitude or capacity of Units; hence Euclide, lib. 5. 
def. 2. will have Number to be a multitude of Units, An Unite is indeed 
Hw an Unit the Original of Number, but being in the Prædicament of Quantity, and in potentia, 
is 2 Number. may well paſs for a Number. And Euclide himſelf in the 18, 19, and 20. Definitions of 
Number taken the ſame Book, cannot be excuſed from accompting an Unite for a Number. Secondly, 


y 
largely. Number is taken more largely for the Quantity according to which any thing is Numbred, 


or Accompted; So according to an Unite any ſingular thing is ſaid to be One; as one 
Man, one Houſe, and ſuch 


: like; and two things, as Stars, Ships, Men, &-c. are ſaid 
2 of * U- to be two, according to that Number: And in this Metaphyſical Senſe, not only the 
nite how Num- 


Unit it ſelf, bur the parts of an Unite, as one half of a Day, two third parts of a 
__ Pound, Cc. are reckoned for Numbers. 


4 


Numbers therefore largely taken, may be better diſcern'd in their proper Natures, as 
they are capable of being Divided: A brief Synopſis whereof followeth. 
4 Synopſis of | 


| | | Unity or Multitude. 
the Nature of | Digit, Article, or Mixt. 
Numbers, | Whole Prime, or Compound. 
| Even, or Odd. 
Perfect, or Imperfect. 


＋Eſſential 


8 I Part. 
| Broken 1 Commenſurable. 
Parts 
Incommenſurable. 
proper 9 e 
| 1 More Abſolute. Integers. 
; Abſtract & = 
| Leſſer Abſolute Fractions. 
| | Geodeticals. 
Accidental © More General. | 
7 ü F igurals. 
Homogeneal 9 | Contract Decimals. 
Aſtronomicals. 
| More Special. J Logarithmes. 
Coſſicks. 
| 4 Surdes. 
| | | Species. 
| 7 | Ratios. 
2 of ; Diſcontinual. 
1 common & Proportions. 
| Continual. 
Aaquations. 


Primary. Integers, and Fra#ions. 
Heterogeneal 
|  CSecondary. AbſtraF, and Contract. 


Chap. . Nature of Numbers, 


Fer the Explanation whereof obſerve Numbers according to their Nature have ſore Nuinbe 


5 

rs Hos 
peculiar properties to themſelves, and ſomething common with others; and are of two mozeneal art 
forts, Homogeneal, and Heterog eneal; Homogeneal are of the fame Nature or Kind, proper ma 
whether Proper, or Common. Eſſential, or Accidental. Whole, or Broken, Abſtract, or Proper Effed 
Contract. Numbers Heterogeneal are mixt Numbers of Whole and Broken, Abſtract | 


tial, or Acci- 
and Contract. dental. 


Whole Numbers are called Integers from the Latine, Integrum, and Broten Numbers, l ntegers and 
Fractions, from the Latine, Fractio. | | | . ebe, 

A proper ¶ hole Number according to his Eſſence, paſſeth under a five fold Confide- \;*"* the 

o 0 . . » 0 , = * 8 Amer. 
ration, Firſt, Whither it be Unite or Multitude. Secondly, Digit, Article, or Mixt, 


TR Prime, or Compound. Fourthly, Even, or Odd: And Fifthly, Perfect, or +. 2 : 
Imperfect. 


5 ED, . TY | Y wayes Eilen= 
An Unite is the beginning of Multitude, and foundation of Number; never more than tially. 


one. Muititude is the Collection of Unites, as one, one, one, are equal to three, being Oe o Many. 
Collected together, &c. | £ ; 

Secondly , Integers are again divided into Digits, Articles, and Mixt Numbers. A Di- 2. Digits, Arti- 
git is any Integer under Ten, as One, Two, Three, Four, Five, Six, Seven, Eight, cles, and mint. 
Nine; Digits are ſometimes called Monades. An Article is Ten, with all Whole Num- Dizits called 
bers that may be juſtly divided into Ten parts, as Twenty, Thirty, Forty, &c. Theſe nad. 

are called Round Numbers, and ſometimes Decades. A Mixt Number is compound of Articles called 
an Article, and a Digit, as Eleven, Twelve, &c. Twenty-one, Twenty-two, &c. Pecades. 

Thirdly, A Number, Prime, called allo Simple, and ſometime Uncompound, is 3. Prime er 
a Number made only by Addition, or Collection of Units, and not by Multiplication, fo Compound. 
an Unit only can meaſure it; as Two, Three, Five, &c. Compound Numbers are ſuch 
as are made by Multiplication of two Numbers together, and not by Addition, though 
they may ſeem to be made of both: Yer becauſe they may be meaſured only by the 

Numbers of which they are compounded, they are not to be accounted Prime, as: Six 
made by Multiplication» of Two and Three, is Compound, becauſe by either of them 
ir may be meaſured, or divided; and though it may be made by Addition of Five and 
One, yer ſhall it not be Prime ; for that neither Five nor One , can equally meaſure 
Fourthly, Numbers are again conſidered as they are, Even or Odd; Even may be di- 4. Even er Odd. 
vided into Two Equal Parts, Odd cannot; Even Numbers are diſtinguiſhed into Three £**" 7 TR 
Sorts. Firſt, Even Numbers Evenly, theſe continually may be parted into halves, till 3 1. 
E come to an Unite, as Sixteen, into Eight, Four, into Iwo, One, & c. Secondly, 3 
ven Numbers Oddly, theſe may be parted into equal halves, but the halves will be odd 
Numbers, as Ten into Five, and Five, &c. Thirdly, Even Numbers, Evenly and 3. 
Oddly, as thoſe which may a while be parted into even halves; but before you come 
to one, the halves will be odd Numbers, as Twelve into Six, Three, &c. A 

Fifthly, Integers are differenced as they are Perfect or Imperfect, perfect Num* 5. Perſe er 
bers are ſuch whoſe aliquot or even parts joyned together will exactly return the whole Lell. 
Number, as Six, Twenty-Eight, &c. for of Six the half is Three, the Third part Two, 
and the Sixth part One, which added together, make Six; and it hath no more aliquot 
parts in whole Numbers, for the fourth part, is one and an half, and the fifth part, one 
and a fifth. $o Twenty-Eight, whole parts being Fourteen, Seven, Four, Two, and 
One, exactly return T wenty-Eight, which therefore appears to be a perfect Number. . 
perfect Numbers are almoſt as rare as perfect Men; for between One, and One Million Perfect Num- 
of Million there are but Ten; and the Twentieth perfect Number exceeds the value of ber ve rare. 
Hundred Thouſand Million of Million of Million. Mat he mat. Recreat ions. p. 92. lin- Inpeyfeck of 
perfect Numbers on the Contrary, are thoſe whoſe even parts added together, will not two farts, 

return the Primary Number, whoſe parts they be: And theſe are either Abundant, or 
Deſective. Abundant called alſo ſuperfluous, whoſe parts added together make more Abundant. 
than the whole Number ; as Twelve, whoſe parts being one, two, three, four, and ſix, 
together make ſixteen ; So the parts of Twenty make Twenty two, &c. Defective Defetive: 
are ſuch, whole parts added together make leſs than the Integer; as Eight, whoſe parrs 
being one, two, and four, make but ſeven; likewiſe the parts of Sixteen make but Fif- 
teen, and of Forty Five make but Thirty Three. 
Fractions or Broken Numbers ariſe from the Diviſion of the Unite into parts, and Fraftions , 
therefore are properly parts of Numbers, becauſe every proper Fraction is leſs than ar whence they 44 
Unite; as when a Unite ſignifieth any Denominate Quantity, in reſpect to that Quantity, “ 
it may be divided into leſſer parts than that one Quantity; So one Pound parted into Four 
Equal parts, then ſhall one half, or three Quatters thereof, be leſs tliari one whiole | | 
Pound, and theſe, aud ſuch parts be called Frattions or Broken Numbers, Tlieſe are DomS!y conſide 
conſidered as they contain, either one part of the whole, or more parts; as one half; ed Een, 


then 


. 


r L Pre = * ha * «dex * >, * — 
DE ů K ů ——ů ů ů 7 p 


a Wm 
— 


PPP 


[ ; 
1 


mans - 


— * 


4 IR G 3 «wo en S's 
CCC CPC a — ͤ ——— roe — 
— * * = 
a 3 , — 
* - 
5 
* 
* 


—— > > YO 


© IDE Woe, ro eh or ues 


er eng my he — 


6 


The fatter ſort 
kither Commen- 
ſurable. 


or, 
Incommenſura- 
ble. 


Homogeneal 
Numbers con- 
jrider ed. 


Accidentally as 


Abjtra&t and 
Contract. 
Abſtract more 
or lejs Abſolute. 


More Integers. 


Leſs Fractions. 


Contract. 


Generally. 


| Geadeticals, 


Theſe paſs for 
vulgar denomje 
nate Numbers, 


Figurals. 


Theſe of 3. ſorts. 


1. Lineajy. 


2. Superficiats 


Nature of Numbers. Lib. I. Part I. 
then ſhall the whole be divided but into two parts, but three quarters denote the Unite 
to be parted into four parts, and the Fraction to contain three of them : Iheſe parts are 
either Commenſurable, or Incommenſurable. | 85 | 

Commenſurable, when the two Termes of the Fraction have any common part, that 
will equally divide them both; as Three being a part of Twelve and Fifteen will divide 
them both equally: therefore Twelve Fifteenths being the Termes of a Fraction, are 
parts Commenſurable, and may be meaſured by Three, &c. mon __ 

Incommenſurable on the contrary have no ſuch parts for a common Diviſor, as Eighteen 
Twenty Fifths, for Twenty Five can be equally divided by no Number but Five, and 
Five cannot divide Eighteen, 

The Nature of Numbers Homogeneal are further diſcerned in ſome properties acciden- 
tal to them ſingly, or amongſt themſelves, and that is to be Abſtract, or Contra: 
That called numbring, or formal; this numbred, or material. . 


Abſtract are ſuch as have no Denomination annexed to them; Theſe are more or leſs 
Abſolute : The more Abſolute are [ztegers, as One, Two, Three, or any other whole 
Number, without any denomination , or ſirname, relation, or compariſon, &c. there- 
to belonging, bur are free to value Men, Money, Years, or any other quantity. Of 


Integers and their Aﬀections, Vide plus lib. 1. par. 1. 


The leſs Abſolute are Fractions, as one quarter, one half, two thirds, &c. though 
Abſolute without reſpecting Denominations , and therefore left free to be parts of 
Weight, Meaſure, Time, or any other quantity, or thing whatſoever ; yet muſt be con- 
ſidered in reſpect of the one number to the other. So that Fractions are not ſo Abſolute 
as Integers, but in a ſort, as 1 ſaid before, may be accompted for a fort of Denominate 
Numbers, relation being had between the Numerator, and Denominator. Of theſe 


Vide plus. lib. 1. par. 2. 


The ſame Numbers Abſtract, are again to be con ſider'd, as they may be Contract | 


Contract, called alſo Concrete Numbers, proceed from Abſtract, and are ſuch as are 
refringed by the Annexion of ſome or other Denomination, as Two Groats, Ten Shil- 
lings, Two Thirds of a Pound, &c. where the Numbers are reſtrained from the liber- 
ty of valuing any thing elſe, but Groats, Shillings, &c, according to the annexed De- 
nomination. Some Contract Numbers are contracted more generally, as Geodeticals and 
Figurals : Others more ſpecially, in reſpect to the ſeveral forts of Denominations, by 
which they are contracted. | 

Numbers Geodetical, which are conſidered according to thoſe Vulgar Names or De- 
nominations, by which Money, Weights, Meaſures, &c. are generally known, or par- 


ticularly divided by the Laws and Cuſtoms of ſeveral Nations; theſe {pring from Deno- 


minate Fractions, and by omitting the Denominators, when the parts are commonly 
known, and annexing names Artificial or Inartificial, making ſome Mark or Sign to di- 
ſtinguiſh them, they pals into the Catalogue of vulgar Denominate Integral Numbers; 
As becauſe the twentieth part of a pound ſterling is well known by the name of a Shil- 
ling, we uſe to ſay Three, Four or Five Shillings, &c. and not Three Twentieths, 
Four Twentieths, and Five Twentieths of a Pound. The like is done alſo in the Twelve 
parts of a Shilling; as for One Twelfth, Two Twelfths, Three Twelfths, &c. we 
ſay One penny, Two pence, Three pence, &c. The fame alſo may be underſtood of 
the parts of Weights, Meaſures, Time, Motion, &c. Of theſe more particularly may be 
ſeen, in the 1* Part of the 24 Book, | | 

The ſecond ſort of more Generally Contract Numbers are Figural, ſo called becauſe 
they door may repreſent ſome Figure Geometrical ; in relation to which they are ever 
conſidered, and thereupon by ſome are reckoned abſolutely among Denominate Numbers. 
Figural Numbers are either Lineary, we, or Solid. | 

Lineary , which have relation to length only, and are conſidered Univerſally or Re- 
ſtrictively. Univerſally, and ſo though moſt aptly it be referred to ſuch a Number as 
will make no other form duely, yet may it alſo be applyed to any Number AbſtraR. 
Reſtrictively, and ſo Numbers Lineary are taken for the ſides of all Aquilateral Figures, 
or Forms, and Metaphorically theſe are called Roots. 

Super ficial, Called alſo Flat Numbers, are conſidered in the Formes they make by 


Progreſſion or Multiplication, whereof there be as many varieties as there be like Figures 


in Geometry; as Numbers Triangular , Quadrangular , Quinquangular, &c. Numbers 
Circular, Diametral, Oblong, &c. all which have length, and breadth, but no depth. 


Solids 
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Solids, or Sound Numbers; otherwiſe termed Bodily ; or Cubical, as by the firſt 2. Foliage. 
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4 | Mulciplication they take length, and breadth like Flat Numbers, ſo by the next Multi- 
7 plication they take depch, or thickneſs; which thickneſs or ſolidity is increaſed accor- 


ding to the Number of Multiplications, and accordingly from thence do they take their 
Names; as Cubes, Squared Squares, Surſolids, ce. ad Infinitum. Theſe take up the 20 
Tae of heat Bok: br Ate eter „.. ˙;m nm. 
Again, Numbers Specially Contract are conſiderable, as firſt Decimals, which ariſe Numbers Spe: 
dom the Abbreviation of Fractions before mentioned, or rather from the Converſion of , Contra, 
one kind of Fraton into another; For let the Integer be what it will, it ſhall be broken of fog fort 92 
but into Ten parts, and one of theſe Ten parts, into other Ten, and fo infinitely decre- t. Decimals: 
ſing by Ten only, whereas in other Fractions the Denominators might be any other Num- 
ber; and becauſe the Denominators here are ſtill known te be One with Cyphers more 
by One place than the Figures of the Numerator, the Denominator is alway omitted as 
needlets; and the Numerator only ſet down. As is further declared, Book 30 Part if, 
| Secondly , Numbers Aſtronomical, which are converſant about Aſtronomy , in 2.Aſtronomical. 
Time, and Motion, have their Denominators Sixty certain; and fo alſo omitted and 
ordered very like Decimals. As appeareth Book, 3* Part 2% I OI 
© Thirdly, Numbers Logarithmical, or Rational, which have the ſame foundation with 3-Logatithmes, 
Decimal and Aſtronomical Arithmetick, and like them have their Denominators with the 
Numbers they come of, allo omitted. Theſe are of ſuch ſingular uſe, as they will for 
ever Renown the Honourable Lord Nepair who Invented them, and may be further 
viewed in Book, 3%. Part 3. . panel} 2 . 
Fourthly, Numbers Coſſical; which proceed from Figural Numbers Abſtract, and 4. Cel 
may be accompred Rational-Contra&-Compound-Figural-Numbers , As Two Roots, 
Three Squares, Three Cubes, and ſuch like. Coſſicks are Simple, or Compound, and of 
either fort, Whole, and Broken, as is demonſtrated in Book, 3%. Part 4, „ 
Fifthly, Numbers Surde, or Irrational, which are ſuch Numbers let for Roots, as 3. Surdes. 
cannot be expreſſed by any other Number Abſolute, ariſing from Lines, or Figures In- 
equilateral, whole meaſure is a whole Number anda Fraction, and in a fort are to Figu- 
rals like Fractions to Integers. Theſe are alſo Simple, and Compound; and take up the 
fifth Part of the 3* Book _. EY io i ol Wt 0 0 Won = 
Sixchly, Becauſe the Characters uſed in many Denominations are Arbitrary, and 6. Species. 
marked with Letters, alſo in Geometrical Figures for brevity and diſtinction fake one 
tine is noted with one Letter, and another with another; hence the Alphabetical Notes 
are called Species, and are ordered in Arithmetical form in the 6" Part of the 3* Book; 
And are duely inſerted among the reſt of Contract Numbers, becauſe every Magnitude, 
or Number, &c. is at pleaſure denominate A: B. C. &c, or by any ſuch other 
Letter, or Mark. . 6 Eg | | 
Homogeneal Numbers, whether Abſtract, or Contract, are confidefable in their Com- Aimenea! 
mon Nature that is Relative; as when Five is compared to Ten, it is but one half; to Numbers conſi- 
Eighteen is tripple to Six; here the Numbers being compared together, are fitly rermed dere in Com- 
Relative. This Relation is taken differently, as when two Numbers only; or more 
than two are compared together: That called Ratio; this Proportion, or . Analogy. Related two 
Ratio hath a property common with Fractions, to be Commenſurable, or lncom- 22 
men{urable ; and peculiar to it ſelf is biſected into Equality, or Inequality. Ratio of ye 
Equality, is when two Equal Numbers are compared together, as Two to Two, &c, Lis two-ſold 
Ratio of Inequality, when one Number is compared to another different from him, viz, Edu, and 
Greater, or Leſſer. Greater, as Six to Two. Leſſer, as Two to Six. The Greater 2 . 
is of two kinds; Prime, or Simple, Conjunct, or Compound. The Simple are again N x. 
divided into two forts. Firſt, When the Greater Number containeth the Lefſer , once 6, % i, Si. 
and a part more, whether one half, one third, &c. as Six to Five, &c. Secondly, When x ig ns pg 
the Greater containeth the Leſſer with {ome parts of him, as Five to Three; which con- pound, 
taineth the Leſſer once, and two Thirds more, &c. Ratio of the Greater Inequality $imjie 2. fold. 
Compound, are diſtinguiſhed into three forts. Firſt, When the Greater Number con- ae 
taineth the Leſſer divers times, whether twice, four times, or fuch like, as Four to 3. fold. 
Two, Nine to Three, &c, . Secondly, When the Greater containeth the Leſſer many 
times, and a part of him beſides, as Five to Two, Sixteen to Five, &c. Thirdly, When 
the Greater containeth the leſſer many times, and alſo many parts thereof, as Eight to 
Three, Eleven to Three, &c. Ratio of the Leſſer Inequality, like Fra&ions, either rr . is 
contain a part of the Number, as one Third, one Fourth, &c.' So Two to Six, Two 2. fold. 
to Eight, &c. Or elſe many parts, as Three Quarters,” Two Thirds, &c. So Four to Six 
is Two Thirds, and Nine to Twelve, Three Quarters, &c. Thiele are further treated 
of in the 15 Part of the q Books 


Proportion 
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_ Proportion or Analogy when more Numbers than two are compared together , then 
- fold. there may be a conference of the former ſeveral Ratios in their ſeveral termes, and this 
Tels as, is different either in Diſcontinual, or Continual Proportion. 
| 3 Diſcontinual, Is when in four termes the firſt, and ſecond, third, and fourth termes 
5 


Indirect are compared together, but not the ſecond and third; ſo Five to Fifteen, is as Six to 
| Eighteen : Where the ſecond term Fifteen, and the third term Six are not compared to- 
gether. Diſcontinual Proportion is again divided into Direct and Indire& Proportion; and 
either of theſe double. Indirect, if the Greater requireth a Leſſer, or the Leſſer, a 
| Greater to be found. Direct, when ſometimes the Leſſer requireth the Leſſer, and 
ſometime the Greater requireth the Greater to be found out. SOT Ot 
Continual Continual Proportion, is when three or more Numbers bear like Difference, or 
Aritameitcal, Proportion in their Progreſſion. This is double, Firſt, When between every two 
Geometrical. Numbers the Difference, or Exceſs is Equal, as between Three, Six, Nine, Twelve, 
Cc. the Difference is Three. Secondly, When the Ratio is equally alike, as Four, 
Eight, Sixteen, &c. the Ratio is Two, Thele are dealt with in the 24 and 34 Part: 
of the 4 Book, ED IT 
Equations are Again Homogeneal Numbers may hold community in Special Denominations, being 
Coponnd Pro confidered in the Ratio, or Proportion of Equality ; and ſuch are called Æquations, and 
33 the by ſome Algebra; So Numbers Æquational are Numbers equal one to the other, though 
Ratio of Equa- the Denominations of ſuch Numbers are different, as one Square ſhall be Equal to Three 
lity. Roots, if the Root be Three; wherefore ÆMquat ions may be rightly placed amongſt 
Numbers Denominate, the Operations of Algebra annexing, and of neceſſity requi - 
ring Coſſical, Specioſal, or other Denominations unto Abſolute and Undenominate 
ü Numbers, without which they muſt ſtill remain uncouth and indeterminable. The 
Nunters Hetes Myſteries of theſe are unvailed in the à Part of the 4 Bot. 
rageneal. Enough in this place hath been ſaid of Homogenea! Numbers, the other fort are Here- | 
rogeneal, called alſo Mixt Numbers, ſo that Mixt Numbers admit of a double accepta- 
tion as well in difference to Digits and Articles (as before noted) as in oppoſition to 
Homogeneal Numbers which are immixt, or of one ſort. 1 5 
Integers and Briefly , to conclude, Numbers are Heterogeneal, or of divers kinds when they are 
Fractions. mixed primarily, or ſecundarily. The Firſt are made up of Integers and Fractions, as 


Abſtralt and One and a half, Two, and Three quarters, &c. The other are Mixt of Abſtract, and | 
* Contract Numbers, as Three Squares, and Two Thirds, Thirteen Roots, and Four 
6 Integers, G c. The latter fort of them may be obſerved in the Three Laſt Books, Gene- 
rally. The Former particularly Book 1* Part 26, and Occaſionally throughout the whole 
Volumne. = 


p 


i 
! 
4 
1 
' 
: 
b 
Y 
* 
1 
1 
1 
1 
ji 
1 
13 
3 
ö 
i 
bi 
: 
{2 
$ 
£4 


Chap. 1 Elements of Numbers. | | 5 


of the Elements of Numbers. 


HAT hath not been ſeen of the Affections of Numbers in the former C hapter AﬀeSions Vo 


of their Nature, may be further diſcovered in their Elements: A Type where- _ 7 2 
N e - | her to be ſeen 


* Determinate. es in th ein He- 
Notation Cuſtomary. 1 ments. ; 
: 5 ( Arbitrary. 9 N | A Type of the 
| 4 Pureefilc by Word Elements of 
Simple 4 3 ä |} by hg . Numbers. 
0 Original | F Prime, in Addition. 
N n Compoſition Compound,in Multiplication. 
Diſſolution Prime in Subſtraction. 
35 Numeration e iolution 9 Compound, in Diviſion. 
lements of N ; " Multiplication: 
Wa ; K Diviſion 5 
. J Ortive | production FE 
f 5 | Diviſton. 
4 __- (Deſcription + .. 1. „ 
Comparative | of Ratios. 
(Computation 4 of Proportions. 
__ (of Mquations. | 


In this Table the Elements of Nambers appear double, viz. Simple „and Compara- Simple Ele- 
tive. Simple conſiſteth either in Notation, or Numeration. -—- __— ments, 2. fold. 
Notation, which in ſome Authours paſſeth for Numeration teacheth the Notes, 1. wyration 

Marks, and Characters whereby Numbers, Quantities, Denominations, &c. are de- and this. 
ſcribed, and accompted as valuable as exprefſed in words at length. And theſe are 
either Certain, and Determinate ; or Uncertain and Arbitrary ; or elſe Cuſtomary, ne- 
vertheleſs variable, being partly certain, and partly uncertain. on WG. 
Certain Notation I call the moſt excellent invention of expreſſing all Cardinal Num- certain in the 
bers by choſe Ten Characters, viz. 1. 2. 3. 4. F- 6. 7. 8. 9. O. Generally called ½/ of Figures. 
Figures, the Tenth is called properly in Latine , Circulus, or Ciphra, in Engliſh a 
Circle, or Cypher, and vulgarly Nought, and of it ſelf ſignifieth nothing , but being 
joyned to the right hand of the other,helpeth to increaſe theit value by accident; the other 
Nine are called ſignifying Figures, as 1. doth ſignifie One, 2. Two. 3. Three. 4. Four. 
5. Five. 6. Six. 7. Seven. 8. Eight. 9. Nine. All Ordinal Numbers are expreſſed by 
the ſame Figures, only at top inclining to the right hand, is placed one, or two of the 
final Letters of the Word, as the Firſt, 16. Second, 24. Fourth, 4". G . | 
Notation Uncertain, arid Arbitrary is either in form, or in quantity. In Form, and 4vbitrary in ſe- 
ſo in Coſſical, and Surde Denominations ſorne Authors uſe to write them in one form, ver Marks 
and others in another; as ſome write thus, Z. for Zenzike, others. Q. and ſometime, q. e 
for Quadrate: Some thus, UHH. and others thus, Y. at pleaſure. Likewiſe in Surds this 
r. ſtandeth for a Cube Root in one, for a Squared Square Root in another. Cha- 
raters both in Coſſicks, and Surdes uſed in this Treatiſe may be ſeen, Book 34. Part 4. 
and 5. And fo from each Authour is to be expected an Explanation of their own 
Marks, alwayes minding that every man in his private practiſe uſeth thoſe he hath moſt 
accuſtomed, or beſt fancieth, and may change them for others ſooner made, Secondly, 
lom2 Notes are uncertain in their Quantities, as in Species; for though any Quantity, 
or Number, whole, or broken, for the time preſent (or during the work of a queſtion) 
may be noted by any Letter of the Alphabet, Greek, or Roman, ſmall or Capital; as 
A. B. T. A. Cc. a. C. . J. Cc. A. B. C. D. &c. a. b. c. d. &c. yet when the Queſtion 
is ended, and another in working, the ſame Letters ſhall ſignifie other Magnitudes, or 
Numbers greater or leſſer, at the will of the Arithmetician, as is evident by the practiſe 
of the 6" Part of the 34 Book. : wi FR. | | 
Cuſtomary Notation is certain in reſpect of the General uſe, yet uncertain in re- Cutomary in 
ſpect of the end for which uſed ; for if any form of better repreſentation, may be more ſeveral Sym- 
commodiouſly made, they may be altered for others. And ſuch are all thoſe Symbols, 99s and 
or Characters uſed for Vulgar Denominations with many that are frequented, to avoid 83 
prolixity, and the tedious, and often reſcription of ſome Words, and termes of art: 6 tt 
1 of the moſt certain, and Chiefly in uſe the following Table will ealily de- 
monſtrate. TY 
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Vulgar Denomi nations marked, Wards abbreviated , and 
Terms of Art C harafteriſed. | 


Lat ine. 
Libræ ho 
\ Solidi 
Denarij 
Oboli 
Quadrantes 
Coronati 
Centum 
| Quadrantes 
Libre 
Unciæ 
Pondo · denarij 
Drachme 
< Scrupuli 
Graines 
} Caracte 
Per Centum 
| Continens 
| Superpondium \ 
* CAbſque Superpondio 
Anni | 
Anno Domini 
Anno Chriſti 
Dies | 
- Time and] Horæ 
far Signa 


4 = 
8 
— 


Geodetichs, _ 
„ 


Weight 


; Gradus 

Minuta, Secunda, Sc. 

Ante Meridiem 
Poſt Meridiem 
Sexagenæ + Primæ, Secundæ, Tertiæ, Sc. 
Sexageſimæ + Prime, Secundæ, Tertiæ, &c. 


Aries 
Taurus 
Gemini 
Cancer 
Leo 
E e Vir 0 
Signes 4 0 f 
ö Nw. 
| Sagitarius 
| Capricornus 
3 Aquarius 
MN CPilces x 
"Saturnus Plumbum 
Jupiter Stannum 
Mars Ferrum 
| Planets and< Sol Aurum 
. | Mettals. | Venus Ars Cuprum 
WV | | Mercurius Argentum vivum 
K | Luna Argentum 
85 Caput Draconis 
8 Cauda Draconis 
D Nodes Pars Fortune 
| Antiſcia 
Contrantiſcia 
„Conjunctio 
| { vig intilis 
A B Quindecilis 


Engliſh. | Charafters: 
Pounds, Liures, Gilders - 14. 166. 
Shillings; Solx, Stivers 85 54. 8. P. 
Pence, Deniers 4 - 
| Half-pence Ob:Oß. 
Farthings qd.q. 
Crownes AX 
Hundreds c.. 
Quarters | . 
Pounds - 1 Und 
Ounces | 3. 5. 
Penny - wei hts | p. d. W. 
Scruples . Is 
Graines 5 Gr.. 
SEES. | | X. &.. 
By the Hundred 8. 
Containing 7” . 
Tare | 18. 
Without Tare Netto. 
Fears „ 
In the Year of Our Lord eln . 
In the Vear of Chriſt = elne. 
Daies D. d. 
Hours H.R. 
Signs S. 
Degrees Ged. d. 
Minutes, Seconds, & c. 1. H. &. 
Before oon ar 
After Noon 


Primes, Seconds, Thirds, &c. 0 
Ram Head and Face 

Bull Neck and Throat 8. 0 
Twinns Arms and Shoulders IL. 
Crab Breaſt and Stomack 69. 
Lion Heart and Back qu. 
Virgin Bowels and Belly 


Primes, Seconds, Thirds, &c. er ee 
2. p 


Ballance Reins and Loins EA 
Scorpion Secrets mM. 
Archer Thighs V. 
Goat Knees V8. s 
Waterman Leggs .- 
Fiſnes Feet 238 
Saturn Lead H. HB. C 
Jupiter Tinn N. 
Mars Iron 45 
Sun Gold O. 
Venus Braſs, Copper b. 
Mercury Quick-Silver 5. 
Moon Silver D. 
Dragons head 6d. 
Dragons tail W. 
Part of Fortune G. 
Antiſcions Ant. 
Contrantiſcions CA, 
Conjunction 0 
Vigintil Vo. 
Quindecil d- 
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Houſes 
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ba Cardin Points Oriens 
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an 


Aﬀections 
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ſſicks. 
Surdes : 


— 1-246 


Recta Aſcentio 
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B Semiſenubd 
Semiquintilis 
| Semiquartilis | 
Sextilis 
Quintilis 
Tots I 
< Sefquiquimilis 
Tri 
— 
{innit 
| Quincunx | 
Oppoſitio 
Horoſcopus, Aſcendens 
Medium Cœli 


Y Angulus Occidentis 


Sinum Ccelli - 
Septentrio 


Meridies 
Occidens 
Longitudo 
Latitudo 
Altitudo 


Recta Deſcentio 
Obliqua Aſcentio 
Obliqua Deſcentio 
Logarithmus 
Sinus 
Sinds Complementum 
4 Tangens 
Tangentis Complementum 
Secans % 
_Secantis Complementum 
Radix 
Radix 
Radix Univerſalis 
Radix, five Latus 
@uadratus 
| Cubus 8 
Diameter \ 
Diametri Quadratus 
Diametri Cubus 
Radius 
| Radij Ouadratus 
1 Radij Cubus 
' Peripheria 
peripheriæ Quadratus 


2 Radix Binomit 


Radix Reſidui 
Radix Suppoſititia 
Duo Numers 

| Major 

Minor 


| Summa 


| Differentia | 
Rectangulum 
Summæ * | 

Differentiæ Quadratus 
Summa Cubus 

zee Cubus 


Oblique Aſcention * 


Sertiiſentil | 


Semiquintil, y 2 
Semiquartil 


Sertil 
; Quintil 
Quartil 


Seſquiquintil or Tredeil 
Trine 


Seſquiquartil 
Byquintil 
Quincunx 


Oppoſition | 
Ihe Angle of tlie Eaſt, or 16 houſs | 


Midheaven or 10 houſe 
Weſt Angle, or 
The Angle of the 
North 

Eaſt 

South 

Weſt 


* houſe 
arth, ot 4 houſe 


| Longitude, of Length 


Latitude, or rr 
Altitude, or Hei 


_ Right Aſcention 


Right Deſcention 


% # 


Oblique Deſcentisti 


Logarithme 
Sine 


Coſine ; 
Tangent | 


Cotangent 


Secant 
Coſecant 
Root 


Root 


Univerſal Rook 


Root, or Side 
Square 
Cube 


Diameter | 
Square of the Diameter 


Cube of the Diameter 
Semidiameter, or Radi us 


Square of the Radius 


Cube of the Radius 


Circumference, or Periphery 


Square of the Peri phery 
Binomial Root 


Reſidual Root 


Suppoſititious Root 


Two Numbers 
Greater 


Difference 


Rectangle, or TY 


Square of the Sum 


Square of the Difference 
Cube of the Sum 


Cube of the nn 


Ak. f. 
PAP 
Xq. 
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7 b Summa Quadratorum Sum of the Squares 25 
Summa Cuborum Sum of the Cubes . 
Differentia Quadratorum Difference of the Squares Xo, 
Differentia Cuborum _ Difference of the Cubes EX. 


Tres continue proportionales Three Numb. contin, proportional a, M, E. 
Quatuor continue proportionales Four Numb. continually proportional A, M, N. E. 
Arithmetical Progreſſion. | N 
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Q Primus Terminus minimus Ihe Firſt Term, or leaſt "OS 
2 D Ultimus maximus | The Laft Ter m, Or greateſt . 
5 Numerus Terminorum The Number of Termes 1 
Oh Differentia communis The Difference, or Exceſs common X. 
g BV Summa omnium Terminorum The Sum of all the Termes Z. 
: S | | Geometrical Progreſſion. | 
14 N Terminus primus The firſt Terme . 
Terminus ſecundus I he ſecond Terme „ 
| | Terminus tertius | Ihe third Terme 5 | 
i Terminus quartus I.! be fourth Terme * 
Þ A Ec. | oe. -. | e 


＋ Commonly called St. Georg 's Croſs, is the ſign of Addition, and being ſet 
before a Number, or quantity, ſignifieth Aore, More by, and, or any ſuch 
word that may ſhew the ſame Number, or Quantity to be affirmative. 
; = A Right Line is the ſign of Subſtraction, and ſet before a number or quan- 
tity, imports leſs, leſs by, lacking, wanting, or any ſuch word that may de- 
clare the ſame number or quantity to be negative. e ; 
X Commonly called St. Andrems's Croſs, is the ſign of Multiplication, and ſet 
| between two Numb. or Quant. implies multiplyed by, in, into, times, or any 
ſuch word, that may denote the numb.or quant multiplyed one into the other. | 
J The Lunular Increſcent is the ſign of Diviſion, and {et between two num- 
bers or quantities, ſignifyes dividing, and declares the right hand number 
or quantity of the Iwo, to be divided by the left. 


| C The Lunular Decreſcent is the ſign of the Quotient of any Diviſion, 
and the Number there ſtanding demonſtrates how often the Diviſor is con- 
tained in the Dividend. | | 
| %% Four Points in a Right Line, is uſed ſometime in Reduction of Fractions, 
to ſeparate the old Numerators from the new, and the old Denominators 
from their leaſt termes. 1 8 

— A Right Line between two numbers, or quantities, one ſtanding above, 
and the other beneath, commonly denotes a Fraction, and that the upper 


| number, or quantity is to be divided by the neather. And ſometimes is 

uſed to ſeparate one Number from another. : 

1— The Rectangle is the Seperatrix between Integers, and Decimals, of which 
and other Diſtinctions thereof, Yide plus, lib. 3. par. 1. & 2. Sometime alſo 
is inſtead of the Decreſcent Lunular in Diviſion. | 

3 The Comma, is the DiſtinCtion alſo between Integers and Decimals; and 


yan —— —— —k —— — — — — — — — — — — 
— — : 0 . : 


Signal Sym- NS 33 between the Logarithme and his Characteriſtique. 5 
| boles for Terms ® The Colon, Including Numbers or Quantities, is a Note of the Univerſal 
| of Art. Root of ſuch Number, or Quantity. | 7 


2 The Period, is often uſed for Diſtinction- ſake, but in disjunct propor- 
tions, between two Numbers or Quantities, underſtands the word, 


5 Three Pricks or Points, in the middle of four numbers, or quantities, 
are ſometimes uſed in Disjunct Arithmetical Proportions, for the words, 

is 4s . 
2: Four Points thus, in the middle of four numbers or quantities is the ſign 


of Analogy, and frequently uſed in Disjunct Geometrical Proportions for 
the words, is as ; or ſo is. 


== Parallels, are the ſign of equality, and implies the numbers or quan- 
|  tities of the one ſide thereof, are equal to the numbers or quantities 
of the other ſide thereof. 
— Greater. . Next Greater, . Leſſer. Jn, Next Leſſer. 
Not Greater. A. Not Leſſer, S. Equal or Leſs. 55, Equal or Greater. 
: 8 N Between 
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Elements of Numbers. | 1 


F Between two Numbers, or Quantities, the one above, and the | a 
| other below, is the ſign of a Ratio. X 

— Greater Ratio. Leſſer Ratid. Continual Proportionals: 

. Commenſurable. A. Incommenſurable | 

oy Commenſurable in Power. Y. Incommenſurablè in power. 


| 


{ 


1 Rational. dr Irrational. m> Medial. 

S A Line cut according to extreme, and mean Proportion. 
1c The greater Portion thereof. 7 The leſſer Portion thereof. 
ne A mean Proportional. T Divided by. 

LO The Difference of the two Magnitudes. 


L 
e: By. Other words not having any proper Symbole are 
{ib. Book. abbreviated when occaſion requires by two, or three 
| 2 Creditor, of the firſt Letters of the word, as Duc. for Ducats. 
Common | π Debitor. Mon. for Monet hs, &c. D. and Q. beſides what as be- 
Termes. 1155. Leafe. fore they ſtand for Notes of, may ſometime peradven- 


| HND Number. ture be found for Data, and Quæſita, which termes 

„ Fad. import the One ſuch Numbers or Magnitudes, &c. as 

1 AK. Received. are given for the Reſolution of a Queſtion, the other 
N Gr. the Numbers or Magnitudes fought. 


Nothing need be added for demonſtration of the Table, but that ſome Difference 
may be obſerved between the Characters uſed in Printed Books, and thoſe practiſed OS 
by the Pen, according as the written, and Printed Alphabets differ. ; 
Where dencminations have two or more marks any one of them will ſerve, as may 
be further obſerved in the parts of the Treatiſe to which they belong. 55 
The next part of the Simple Elements of Numbers is Numeration , which is both 2. Simple Ele- 
Original and Ortive, Original is of double uſe for it ſerverh either rightly to Ex- 79,9 Num 
prets, and Accompt the Value of Numbers by their Notes, Symboles, Characters, „ion. and this 
Places, &c. or elle to find out, and procure Numbers valuable Greater, or Leſſer. This either Original, 
laſt is ſometime called Algorithme, though Algorithme more properly is Coſſical which is of 
Arithmetick. | 5 55 1 
I) he firſt kind teacheth the Order, which Arithmeticians do obſerve, in the uſual . 
expreſſing, and valuing of Numbers, Quantities, &c. either by Word or Writing; and 
with ſeveral Authours paſſeth for the only Numeration: This for Integers is to be 
{ought in the next Chapter, and for Fractions, and all the other ſorts of Numbets, in 
the firſt Chapter of every Part of the other Books. | 
The ſecond ſort of Original Numeration, ſheweth the Method of Increaſing Num- 2. 
bers. The Increaſing of Numbers is called Compoſition, or the Geneſis of Numbers; 
This is Simple in Addition, and Compound in Multiplication. e 
Ihe third fort of Numeration Original, is the Diminiſhing of Numbers, or their 3. 
Diſſolution, which likewiſe is Simple in S»bſtrattion, and Compound in Diviſion, and 
both theſe may be called the Analyſis of Numbers. So that Addition and Subſtraction, 
are both the Prime, or Simple parts of Numeration; and therefore ſhall in order pre- 
cede Multiplication, and Diviſion, which are the Conjunct parts thereof: The ſeveral 


Chapters whereof are to be ſeen for each ſort of Numbers diſtinctly, in the parts 
where they are handled. | 


Numeration Ortive, ariſeth from the former Species of Numeration Original, ind Ortive, hie i 
conſiſteth in two things, Reduction, and Figuration. Reduction is uſeful in Frattions, and 2. fold. 
Contract Numbers, and performed by Multiplication, or Diviſion: As will ſufficiently be Reduction, 
= evident in the ſecond part of this Book, and elfewhere in Contract Numbets. 

, i Figuration, ſerveth for Figural Numbers, to produce them, or extract their Roots. 65,15 ttm; 
3 Production, or their Geneſis, is effected by Multiplication, and Addition. The Extraction 


* 7 


85 of their Roots, or Analyſis is made up principally of Subſtraction, and Diviſion, occa- 
s, honally uſing Aultiplication and Addition; which being further ſet forth in the ſecond 


Part of the Book may here be ſpared. ITT 
The Comparative Elements of Numbers, belong to the Work of Proportions * The Comparative 
Deſcription, and Computation whereof, both Arithmetical, or Numeral, and Geome- Elements to 
trical, or Menſural, and of each kind Disjunct, and Continued, togethet with Aquations, be ſeen in bead 
are reſerved for the Fourth Book, and therefore omitted here, '? 4th. Bly 
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U H A E. I V. 
of INTEGERS. 

HE Nature, and Elements of Numbers ſeen in general, it is now requiſite to 
| deſcend into particulars, and to proceed in Order according to the foregoing Me- 
thod. The firſt fort of Numbers that preſent themlelves , are proper, and homoge- 

neal Numbers, called Integers, Conſidered abſtractively. o os 
Al Numbers The Notes, or Characters, frequented both in Integers, and Fractions abſolute, or 
* * of common Denomination, and generally in all Arithmetical Operations, are the fore- 
5 big mentioned Figures, 1. 2. 3. 4. 5- 6. 7. 8. 9. O. the which thereby that Arithme- 
ticians may expreſs all Numbers, they have ordered them into certain places, and pe- 


riods, proceeding alwayes from the right hand towards the left in a Decimal progreſſion, 
ſo as the aforeſaid Figures may expreſs greater Numbers, or leſſer as neceſſity re - 


Integers firſt 
proceeded with. 
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Place of a A Place is the Seat or Room that a Figure ſtandeth in, and ſo many Figures and Ci. 
Wil FINE, Wok. phers as there are in one Number or Sum, ſo many places hath that whole Number. 
No certain Of theſe Places there is no certain Number, but that is called the firſt place that is 
bil > 2-4 next to the right hand, and reckoning in order towards the left hand, the next is the ſe- 


cond, then the third, and ſo ad infinitum, as a. b. c. d. thus ſtanding, d. thus ſtan- 
deth in the firſt place, c. in the ſecond, b in the third, and a. in the fourth, &c. 
Every Place Every place hath a certain denomination properly belonging to it. Whereby a 
hath ſome figure according to its ſtanding comes to be valued many times more than the Figure 
Denminaſian. ſtanding ſingle would import. For 1. 2. 3. &c. ſhall not only ſignifie ſo many entire 
Unites, or Ones, according to their formes, but may alſo ſignifie 1. 2. 3. Oc. Tens 
Hundreds, Thouſands, & c. according to the place the figure occupieth, for by ſo 
much as any figure inclineth towards the: left hand, by ſo much is the value thereof 
increaſed. — . 5 
Unites Place he firſt place, hath the denomination of Units, and doth ſignifie that every figure 
ſtanding there, betokeneth his own ſimple value according to his form, as the figure 1. 
to ſignifie but One, the figure 2. but Two, and fo of the reſt. | 
Tens Th fe ſecond place, toward the left hand hath the denomination of Tens, and every 
Figure here _— ſhall betoken his own certain value Ten Times; as 1. if it ſtands 
in the ſecond place ſhall be one Ten. 2. Twice Ten, or Twenty. 3. Three times Ten, 
or Thirty, &c. = ati 5: - act, > 9176 5 
Hundreds. The third place, to the left hand hath the denomination of Hundreds, and ſo every 
Figure there ſtanding ſhall betoken his own value a hundred times, as 6. ſtanding 
there denotes ſix hundred, G . | „ ii DICH 21 SH | 
Thoyſands, &c. In the fourth place, every figure ſtanding, ſignifieth his value a Thouſand times, 
In the fifth place, Ten thouſand times. In the ſixth place, one hundred thouſand 
times. In the ſeventh place, one Thouſand Thouſand times, or one Million (which is 
called by ſome the firſt great Thouſand.) In the Eight place, Ten Millions In the 
| Ninth place, one hundred Millions. In the Tenth place, one Thouſand Millions, 
(called by ſome the ſecond great Thouſand.) In the Eleventh place, Ten Thouſand 
Millions, In the Twelfth place, One Hundred Thouſand Millions. In the Thirteenth 
place One Million of Millions, (or the third great Thouſand. ) So infinitely Names may 
be given to every place, each ſucceeding place exceeding the former Ten times; though 
in ordinary practiſe we ſeldom need thirteen places, yet if any liſt to exceed, it is but 
doubling the Millions to begin as at the Eight place, for the fourteenth place is Ten Million 
of Millions, The Fifteenth like the Ninth is Hundred Million of Millions, and thus pro- 
ceeding till the Nineteenth place, where tripling the Millions, go on as before to the 
Twenty fifth place, and then quadruple the Millions, and fo as before ad Infinitum. 
Others inſtead of doubling the Millions in the thirteenth place, call it Billion; the 
nineteenth place Trillion, inſtead of Millions of Millions of Millions; the twenty fifth 
place Quadrillion, and the Thirty firſt place Quintillian, &c. 
Denominatim Note here, That a Number though thus denominate according to his place, yet is 
of the Places accompted Abſtract, without another denomination, this denomination only reſpecting 
a rt Man the quantity, number, or multitude of the thing or things propounded, and that de- 
1 * nomination which truely decyphers a Number Contract, reſpects the quality, or nature 
of the thing numbred ; yet notwithſtanding it bears ſome ſimilitude thereto, for as the 


denomination 
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Chap. IV. „„ | 07 Integers. 

denomination of quantity is the laſt recited in the verbal expreſſion of atiy Number, as 
to ſay Two Hundred, where Iwo is the Numerator, or Number, and Hundred the % differtiif 
denomination of quantity which is laſt repeated. So is the denomination of quality # the denomis 
repeared after the quantity; As in ſaying Two Hundred Pounds, after the Sum of nation of Qua- 


Two Hundred the quantity, is laſt of all named Pounds the denomination of quality ; 
likewiſe Thirty Men, here Men is the Contract Denominator, and Thirty the Nume- 


rator, or Valuer, &c. | 


13 


Thele places are diſtinguiſhed into Degrees, and Periods. Degrees are three; Once; Places are di 
Ten times, a Hundred times. A Period is a comprehenſion of Degrees, and is Simple, Wu. inte 


or Compound, Simple is made up of one Ternary of Degrees, containing three places, 
as 123. Compound is double, as 12345. Or treble, as 1 2345678, or fourfold, &c. 
A further view whereof may be had in the following Table, which may be ſet in ſeve- 


ral formes. * 


| "A. Z y. x. ü | 1. 7 9 p o.n. m. I. 3 i. h. g. f. e. d e. b. a 
J. 6.7.8. 9. 0. 1. 2. 3. 4. 5. 6. 2. 8. 9. O. 1. 2. 3 . 4:5. 6. J. 8.9] 
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Here the order of the places is noted by the Roman Letters at top. The Value or 
denomination by the Numeral Capital Letters. The Periodical Diviſion ſhews the thou- 
ſandth place of the Number. | 
Iheſe things obſervedit will not be difficult to expreſs the true content of any Num- 

ber Integral by word or writing : For the former conſider the figures and the places they 
ſtand in, and call their values ſuch as the figure is augmented by his ſtanding; where- 

fore if | ſee 98. ſtanding, and would exprels the right value thereof, I know the firſt 
figure is but Eight, for it beareth that form, and ſtanding in the Units place, and there- 
fore can ſignifie himſelf but once; but the g. muſt be Nine times Ten, becauſe ir ſtandeth 
in the ſecond place, and fo is the value, or content of that quantity Ninety Eight, as 
if it ſhould ſtand thus go. 8. and be expreſſed Nine times len and Eight. And this 
398. Three hundred ninety eight, as if it ſtood thus 300. go. 8. and after this man- 
ner are all quantities valued that are beneath a Thouſand. If the quantity exceed, for 
the better remembring the periods, and ſo thereby the more teadily to expreſs great 


Sums, or quantities, mark the periodical Diviſion of the Table on the given Number 


with a prick above or below the figure ſtanding in that place, beginning at the right hand 
{er one prick over the firſt Figure, another over the fourth, &c. as to numerate or ex- 
preſs the value of this Sum 3479841234. The pricks are placed thus 3479841234. 
then beginning at the left hand read as it were every pricked parcel apart, with the de- 


nomination of the place to it : So at laſt you ſhall have the whole value; as firſt One 
Thouſand, Two hundred thirty four; Then, Nine Million, eight hundred forty one 
thouſand, two hundred thirty four; Laſtly, Three Thouſand four hundred ſeventy 
nine million, eight hundred forty one thouſand, two hundred thirty four. And fo much 


is the value, or quantity of that Number ; the like is to be done with others. 


To expreſs in Writing, any propounded Integer, remember all numbers from one 


to ten, are expreſſed by a digit in the Units place; All numbers above ten, and un- 


der a hundred with two Figures, of one Figure, and one Cipher, to wit Tens in the 


Periods. 


 - Numeration 
Table. 


T1 expreſs 
Number by 
word, 


To expreſs 4 
Number by 
wrt ing. 


WW 16 | Addition of Integers, Lib: I. Part I. 
Nh: placeof tens, and Units or Cyphers in the place of Units, according to the Numbers to 

be expreſſed ; likewiſe all Numbers under a thouſand, and above a hundred are ex- 

prefſed by three Figures, .or two Figures and one Cipher, c. Then obſerve the pla- 

ces as before, and begin at the right hand, put down the quantity of Unites pro- 

Void places to pounded, and ſo proceed unto the left. If the given Number have any rooms void, 
be ſupplyed they are alwayes to be ſupplyed with Cyphers, as to write down one hundred the pla- 

with Opbens. ces of Units and tens being void are filled up with Cyphers, and one is ſet in the hun- 

dreds place thus oO. So one thouſand thus 1000. and nine thouſand and ſeventy million 

ten thouſand one hundred and one, thus 9070010101, where Cyphers occupy ſeveral 


places inſtead of Figures, becauſe neither Tens, Thouſands, Hundred Thouſands, 
Millions, nor Hundred Millions were given in the Number. 
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Addition of Integers. 
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Aving ſeen the due ordering and placing of the Notes for the Expreſſing of Num- 
H bers by them, it remaineth to declare the other parts of Numeration , and 
firſt the Prime Part of I» 3 
Addition, Aadition is that part of Arithmetick, whereby divers Numbers are collected, and ad- 
what it is. ded together into one total Sum, = . 
Aadition of Integers, hath reſpect to Collocation, Operation, and Probation, 
Addends,what, Colocation. is the due placing the Numbers given to be added, called the Addends, 
Total, what. and diſtinguiſhing them from the Number found out by Addition, called the Sum Total, 
or Aggregate. | 0 „ 
Hm to place Place the Addends in rank and file one directly under another, beginning at the 
the Addends. right hand; it matters not whether the greateſt or leaſt be uppermoſt, ſo that Numbers 
of one quantity, may ſtand under Numbers of the ſame quantity, that is to ſay, Units 
under Units, Tens under Tens, &c. then draw a right line under them, to diſtinguiſh 
them from the Total. 1 os | 
5 Operation, hath Induction; and Conſummation, or Perfection. = 
Induction Induction, teacheth the Sum that any two digits added together make, called ſome- 
what it is, cal- time Simple Addition; and had need be ready in Memory with the Accomptant; This 
ſe ire is declared in the following Table. od 
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The uſe of the By this Table the ſum of any two digits is eaſily had, for entring with h 
2e bir head, and the other at the left hand ſide, the rene! Angle is the 4 43 - 2 
make 10. and ſo much is found over againſt 7, in the fide, and 3. in the head. or againſt 
ſeven in the head and three in the ſide, if the Table be quadrangular as this is; but for 


that 


Ga V 47 - Addition of Intevert. 


chat the lower part of the Table beneath the black ſeale is ſufficient ; it may be {tr ih 


that Triangular form, for 2. and 1. and 1. and 2. are all alike, Se. 

By the help of thele Digits added, the Sum of the Decades or Articles are allo 
known, becauſe their ſignifying figures are but digits, as 20. and 20. make 40. becauſe 
2. and 2. are 4. the Cyphers being only reſerved to keep place as before, but increaſe 
not the Sum, for 1. and o. is but 1. | 

Perfect Operation, lometime called Compound Addition finiſheth the Addition of Mixt 
Numbers thus ; begin at the right hand, and take all the figures or digits in the right 


hand file, as they ſtand one over another, and putting them together conſider what the 


relult or total thereof is, and if it be a digit write it under the right line directly in the 


ſame file, and ſo do in every of the files; but if any file being caſt up amount to an 
Article write the Cypher under the file, and reſerve in mind the figure of the Article to 
be added in the next place, and when the Sum of the next file is found add that reſerved 
Article, to wit, for every ten reſerved, one; as two for 20. three for 30. &c. and this 


reſult or total ſubſcribe accordingly; and if the ſum or total of any file with or with- 


out ſuch reſerved Article, if any be, amount to a mixt number, then ſet down the 
digit of that mixt Number, and reſerve the Article thereof, as before. = 

Example. There are two Numbers propounded, whereof the one was 234. and the 
other was 342. What is the Sum of both ? The numbers ſet as at A. in the right 
hand file are found 2. and 4. which put together make 6. to be ſet under the file be- 


cauſe a digit, as is repreſented by the work ſtanding at B. Then going forward to 


Perfect Operas 
tion called 
Compound Ad- 
dition how it is 
wrought. 


Exainple 1. 


the left hand in the next file are 4. and 3. which make 7. to be ſubſcribed as at C. 


Laſtly in the third place are 3. and 2. which make 5. and the whole work ſtands as at 


D. where the Total appears to be 576. 
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Second Example. Suppoſe Two Numbers whereof the Sum is deſired be 40235. 
and 34973. then are they ſet as before, and in the right hand file 3. and 5 make 8. to 


be there ſubſcribed. Then 7. and 3. make 10. an Article, the Cypher therefore is ſet 


down under the line in the ſecond file, and the Article reſerved. Then 1. carried in 
mind, and 9. is 10, and 2. is 12. which being a mixt number, two the digit thereof is 
ſubſcribed, and the Article reſerved as before. Again 1. reſerved and 4. is 5. to be 
ſer down under the 4. not regarding the o. becauſe the number is not augmented 
thereby in Addition. Laſtly adding 3. and 4. together they make . which is ſet in 
the laſt place, and the work ſtandeth as at K. where the total 75208. is the number 
deſired, The ſeveral other Paragraphs ſtand as followeth. 


E. 3 10 ES 
40235 40235 40235 40235 40235 40235 
34973 34% 34973 34973 | 34973 34973 
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i ET 208 3208 75208 


Probation, is the Examen or Demonſtration whereby the Operation may be proved 


true. The vulgar proof is by caſting all the Nines that can be had both out of the Addition. 
Aggregate, and Numbers added, which done will leave like figures if the work be tight, Common. 


To do this begin with the Total, or the Addends, at the left or right hand, not regar- 
ding the places of the Numbers, but as though they were all Units add them together, 
and as the Numbers increaſe above . reject 9. and go forward with the reſt, and what 
remains when all the Numbers are gone over, ſet down at the one fide or end of a right 
line; Then do ſo with the other part of the Addition, and this remain place at the 
other ſide or end of the ſame line: As to inſtance in the firſt Example 4. and 2. 
make 6 in the right hand file, then 6. and 4. make 10. coming to the next file, from 
which 9. rejected there reſteth 1. that 1. and 3. make 4. which 4. and 3. make 7. and 
2. is 9. whi ch caſt away there remaineth o. M be ſer on the lineas at M. Then ” on 

| ; otal 


Example 1: 


Pros of 


= Subſtration of Integers, Lib. I. Part. I. 
Total 6: and 7. is 13. from which g. caſt there remaineth 4. which 4. and F. are 9. to 
be again caſt away, and there reſteth O. alſo to be ſet under the line as at N. . 


| 234 M o | 2 8 O = 
L 2 Katt N---- or thus oo 


$76 


—_——— 


' This Proof by Although if the work be right, it will never vary from leaving equal remains, yet 
9. lncertain. by reaſon ſome digit or other may happen through inadvertency to be miſplaced, this 
kind of proof is uncertain, for it is evident, that if the places of 7. and 6. in the Total 
ſhould be unhappily changed, or of 5. and 7. yet would the remains by rejection of 
nines be as before, though the Sum much altered in the value. For both 567. and 576. 
alſo 756. and 965. likewiſe 657. and 675. after the nines are caſt away leave o. yet is 
their value greatly different: Which thing may fall out in every other Number, 
' Beſt Proof by Therefore the beſt Proof is by Sabſtrattzon, which may be ſeen in the next 
Subſtraction. Chapter. | | | | 1 
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CHAP. VI. 
Subſtraftion of Integers. 


TD HE firſt part of the Geneſis of Numbers unfolded , The prime part of theit 


SubduZim or 
Subſtraction, Analyſis followeth, which is Subſtraction, called alſo Subduction. 


Subſtraction, is that numerative part of Arithmetick, which teacheth how to deduct 
one Number from another, and to ſhew what remaineth. „ 
: Subſtraction of Integers, like Addition, reſpecteth Collocation , Operation, and Pro- 
TT HON. l 
Am to place Collocation, placeth in the uppermoſt Rank the greater number, (or number from 
the Numbers. which Subtrattion is to be made, ) for in Integers no greater number can be taken from 
| a leſſer ; and underneath the ſame (with or without an interjacent line) the number to 
Subtrahend be ſubſtracted or deducted called the Subtrahend, fo orderly that every figure may 
what. ſand under his like, as Units under Units, Tens under Tens, &c. Then with an i 
Remainder interjacent right line ſeperate theſe two given Numbers from the Number found out by © 
what and how Subſtraction, which is called the Remainder, Remain, Reſt, Difference, or Exceſs, | 
called. Operation hath Induction and Perfection. n 
nnducrion called Induction, ſometime called Simple Subſtraction ſheweth the Difference between any 
Simple Sub- two digits ſubſtracted one from the other, and is requiſite to be remembred by the 


ſralfion. Practitioner, according to the following Table. 
ofx[2[314|5] 
© = Z 1 : 
WT 2 Tf act © 
or 2| 1 
Sub ſtractiun— 
Ry | $. |: 4-1-3 
7 1 
; x | 8 | 7 1. 
2 8 4 


1 


. 


I Figure to be ſubſtracted from one 
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This Table would be ſufficient, if only the upper part above the black Scale be The Uſe of thi 


I fed. The difference between two Digits isfound thus; enter with the leſſer or ſub- T«ble. 
= gcacing digit at the left fide, and the other at the head, and in the Common Angle is 


the difference found, as 2 from 9 leave 9. which ſtands juſt againſt 2 in the fide ; 


YJ and 9 in the head; the like allo will be found againſt 2 in the head, and ꝙ in the 
left fide of the Table, if the Table be quadrangular as this is. 


By help of the difference of theſe Monades the difference of the Articles alſo are had, 


F : as 30 from 40 leaves 10, becauſe 3 from 4 leaves 1. the Cypher, only keeping their 
Place as before. e O e e bf e 


Conſummate Subſtraction ſometime called Compound perfecteth the work with mixt Compound Sub: 


1 | Numbers in this manner. It beginneth at the right hand, and withdraweth or abateth Hain hö 


me lower Numbers or Figures, particularly one after another, out of the upper ſtan- ought. 
ding over them, and ſubſcribeth the Number remaining, if any be, but if nothih 
remain, o. except it happen to be the laſt file, and then the Cypher need not be ſet 


> 


down. | ; ns V 8 3 
Example. If 241. were to be taken from 34.3. and it were deſired to know the Re- Example with- 


main. The numbers being placed as at A. then 1. out of 3. leave 2. to be ſubſcribed ot any borrow- 
under the Line in the right hand file, as at B. then 4. from 4. there reſteth o. as at . 
C. and 2. from 3. there remaineth 1. and the compleat work ſtands as at D. So the 
=_K whole difference between the two given Numbers is found to be 162, | 


% 7 C 343 D 343 Greater Number. 
Ag * 241 241 241 Subtrahend. 
N 02 102 Remain. 


—— —— —_ 


If it happen that the neather figure be greater than the upper, ſo that Subſtraction 
cannot be made, then in imagination borrow Ten, and adding it to the upper Figure 


3 | make Subſtraction from both, and for that borrowed ten account one back in the next 


file, either by counting the next 2 to be ſubſtracted one more than it is, or the next 
eſs than it is. NV 
Example. Suppoſe the difference between 30971. a 


* 46 


d 12381. be required. The Example with 


4 | numbers are ſet as at E. and 1. from 1. taken, o. is left, as at F. but 8. from 7. Cannot be ta- borrowing. 


1 


ken without borrowing 10, which put to 7. makes 17. from which 8. taken leaves . to 


be ſubſcribed in the ſecond file, as at G. for which xo. reckoning the next 3. for 4+ 


9 or the 9. but 8. and taking the leſſer from the greater, that is either 4. from 9. or . 


from 8. the remain is 5. ſubſcribed as at H. then 2. from o. cannot be ſubſtracted, 


: = wherefore 2. from 10. as before leaves 8. as at I. and laſtly 1. borrowed, and 1. are 


2. abated from 3. leaves 1. as at K. ſo the whole exceſs is found to be 18590. 


1 r 
A  Ioo7%. 30905. 00093 . non 
—_ — — — ———— : — ICI — 1 


12381 12381 12381 12381 12381 1238 


— — — 


Oo 9 358 830 18590. 
When one Number is to be ſubſtracted from man , or many from-one, firſt add all 
the Plural Numbers into one, and therewith to Subſtrattion as before. 


Examples of both. In the firſt 3496001 taken from 3424501. 1042661. and Exanple where 
200000. Whole total is 4667102. and the Remainder 1171101. as at A. In the fecond > m_m_ 
5423401. 800100. and 10081. are ſubducted from 6245002. and the Remain is many. 


| OO 
3424501) 5 63245002 Greater Number. 
1042601 Numbers from which Subſtrattjon is mad. — 

200000 34234010 
1 3 8001 oof Sib trahends. 
4667102 Total of the Addends. „„ ws -- 

3 es cn | 5 / : p4,.S A 1 4 = "x" Box be 
3496001 Subtrahend 6233582. Total of the Subcrah. 
1171101 Remain; 11420 Remain, © | 5 
— End. Niete 


— 

ot, 

+ > 

— - — of 
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Proof of Sub- Probation fer veth to demonſtrate the Truth or Error of the Work, and is vulgarly 3 
Nraction. performed by caſting away nines from the Number from which Subſtraftion i is — N 
Common. and keeping the remain thereof equal tothe remain left after rejection of nines from the 

Suberahend, and Remain; as in the firſt Example above in this Chapter. 9. caft from ; 
leaves 1. So alſo from 241. and 102, to be ſet thus +, or thus 1—1, / = 
This Prof by © But for the Reaſon ſhewed before in Addition this way of Proof is uncertain; ' as 8 
Nn ,,, therefore of Addition is by Subſtraction; ſo the beſt Proof of Subſtration N 
is by Addition. 1 
Provf of Add. Addition may be proved by Subſtrattion two wayes. Firſt by beginning at the left 
Fon by Subſira- hand, and deducting in order from the particular places of the total, the Sum of the 
ction 2. wales. 
particular Files added, for if the work be right, o. will remain at laſt, 11 215 | 
1. As in the former inſtance where the total of 5423401. 800100. and 10081. was Wund | 
to be 6233582. here 5, taken from 6 inthe total leaves 1. then 8. and 4. in the next | 
File make 1 2. abated from the 1. left, and 2 in the total, which are 1 2, leave o. then 2. 
and 1. make 3. taken from 3. there reſt o. and ſo in all the reſt; as at N. 3 
2 Secondly, By cutting off from the Addends any Rank, and adding the Reſidue into 
one total; then, fubſtracting this total from the firſt oral, the remain will be the num- 
bers firſt cut off; if the work. be right. 
As in the former inſtance, if 5423401. be cut off, and the toral of "rey and 
1008 1. which is 8101 r. as at O. abated from 6233582. the remain will be 5423401. 


as at P. 
| $423401 J4234 6233582 Firſt Total, 
Wer 800105 e 181 Second Total. 
. 10081 M * 
6233582 810181 5423401 Numbers cut off. 
70 e . ee e 


prof of Sub- Sab lraclon is proved oy; Addition. Forif the Remainder, and Subtrahend be added 
ſttraction by together, the Number from which Subſtraction is made will be returned. 
Addition. As in the laſt . if 5423401. be added to 810181. the Total will be 623 3582. 


as at Q. 


"LI 


i, 62335 $2 Greater Number. 

I | 810181 Subtrahend | 

Q — — þ added. 
; $423401 Reſidue mee 
6233582 Total and Proof. 
Beth bottomed The Proof of Addition, and Subſtraction is bottomed on the two Sn 
on 2. Theorems. Theorems following, which give life mutually to Addition, and Subſtraction. 
.I. In Addition the Aggregate is equal to all the Addends, and contra, as 3+2=5. 
and 5=2+3. 
* 1 In Subſtraction tlie Number to be ſubducted, and the difference are together ual 
to the Number from which Subſtraction is ih and contra, becauſe 342=5: cerefors 

—2 3. and 5—3=2. 
conſectaries 1 From hence ſpring theſe two Conſectaries. 
from thence. 1. To know the one Addend, if the Total, and other Addend be given, ſubſtract the 
AD. given Addend from the Total. 

22. To know the Subtrahend, if the Number from which Subſtraction is made, and 
the Remain be given, ſubſtract the Remain from the Number from which Subſtract ion is 


made. 
Examples in Queſtions of Addition and Subſtraction. 
Queſtions in 1. What Number is that to which if 52. be added it makes 397 ? 
Addition. Anſwer. Subſtract 52. from 397. and there remaineth 345. the Number ſought, _ 
3 2. What Numbers are thoſe to which if there be added leverally 23; 43 and 


” 52. their Totals will be alike, and the Sum of each will be 130 ? 


Anſwer. Subſtract the given Numbers ſeverally from 1 30. and the remains are the 
N queſited, which are 98. 88. 1. : 
2: W at 
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1 3. What Number is that from which if 40. be taken, the remain will be 375? Lueſtions in 
Anſwer. Add 50. to 375. and the total is 415. the deſired Number. Subſtraction. 
c 4. What Numbers are they from which if 14. 15. or 16. be deducted, yet the ng 
remains will be equally alike 226? _ i 
Anſwer. Add ſeverally to 226. the ſame Numbers, and the Totals will be 240. 241. 
242. the Numbers required. | 


7 


1 2 3 4. 
397 130. 130. 130. 375 226. 226. 226. 
Operation 52 32. 42. 52. — 18: 


345 ph 98. 88. 78. 240. 241. 242. 


— — —— — a ——_———OG — — — — — — 


CHAP. VII. 


Multiplication of Integers. 


HE Prime, and Uncompound parts of Numeration, Addition, and Sabſtrattion Multiplication. 
| preceeding , next ſucceed the Compound, which are Multiplication and Diviſion. what it is. 
Multiplication is the Compound Geneſis of Numbers, and a Conjunct part of Nu- 
meration, whereby one Number is led into, or increaſed by another; for the Number 
given to be multiply ed is ſo often added to it ſelf as there be Units in the multiplying 
number, wherefore the third number, or number produced thereby, ſhall fo often 
contain the firſt number, as there be Units in the ſecond. 0 . 8 

Multiplication ſerveth inſtead of many Additions. with more ſpeed to augment a leſſer Serveth inſtead 
number than Addition can, For Multiplication effecteth at once, what Addition could of many Ad- 
but do at many times. 5 ditions. 

Multiplication obſerveth Collocation, proceedeth to Operation, and concludeth with 
Probation, 

Collocat ion, reſpecteth the Nomenclator or Artificial termes, and duely own every vnn to place 
number thus. Firſt ſet down the greater of the two given numbers for the number to the Numbers, 
be increaſed, or multiplyed, which is called the Multiplicand; and under him beginning »wltiplicand 
at the right hand (obſerving due place, and denomination of Units, Tens, &c.) place the what. 
leſſer given number for the multiplying number, called the Multiplier, yer as in Ad- Multiplier 
dition it is not material which ſtandeth uppermoſt, for either may be exchanged for what. 
other, but ir is moſt orderly to place the greater number at top; then draw a right 
line under them to ſeperate them from the number found out by their Multiplication, 
which is called the Multiple, and ordinarily the Product becauſe produced by the other þ,, % 1.7 
two, ſometime the Offcome, as coming off them, ſometime the Fas, or Fatt, being and how ST 
made by them, in reference to which the two given Numbers, 73z. the Multiplicand 
and Multiplier are called Factores, or Factors, and ſometime alſo the Product is called p,#ors and 
the Kettangle or Plain, which implies that one of the propounded numbers is taken for Re#angle 
8 the length and the other for the breadth of a Rectangle, or plain Figure geometrical, what. 
nn reſpect to which the given numbers are called ſides, and ſo ſhall the Product be un- 
== deritood for the Content or Area of that Re#angle figure. 

Operation hath Induction, and Perfection; That ſometime called Simple, and this 
Compound Multiplication. Oe 

Induction helpeth to know the product of any two digits multiplyed into themſelves; In ductim cated 
without which knowledge great Numbers cannot be multiplyed; which is commonly Simple Multi- 
thus done at the two ends of a Croſs; on the left fide place the two digits to be plication. 
multiplyed, the one over the other; then ſubſtract each digit from 10. and fer the ſe- Ci byRecord 
veral remains reſpectively collateral to the digit from whence it came; again ſub- 
ſtrat either of theſe differences, it matters not which from the other digit, croſs. wiſe, 
and this remain place under the digits : Laſtly, Multiply the two firſt differences , and 
the number amounting place under them to the right hand of the number before ſet 
down, and this ſhall be the product of the two digits. As to know how much 7 times &xample, 

8 is, they are placed as at A. then 7 abated "IO to reſt 3, and 8 from 16 reſt 2, hae 
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Multiplication of Integers. Lib. I. Part J. 
as at B. Laſtly 2 from 7, or 3 from 8 the remain is 5, and 2 times or twice 3 is 6, as 
at C. So is 7 times 8 found to be 8. 


Dat. Dif. 


7 X 7 N 6 $--- 7 
A B C Sub. 
8 8 1 8 


Uſed by This way is uſed both by Alſted, our Countrey-man Record, and Common School- 
Alfted. maſters, yet Alſted ſeems not well-pleaſed with it, calls it the Sluggards Rule, and 
prefers another before it, which is to break one of the digits into teveral parts, and 
multiply thoſe ſmall parts by the other digit, and add all theſe little products together, 
Example. as if in the former Example, 8 ſhould be diſected into 2. 2. 2. 2. and each of them mul. 
tiplyed by 7 make 14. which fer down 4 times, and added make 56 as before. 
The Rule is undoubtedly true this Authour grounds this Operation on, (which is, 
If two Numbers one be cut into ſeveral parts, the product of the two Numbers ſhall 
be equal to the product of the one by the ſeveral parts of the other) but the purpoſe 
for which both this, and the former are brought, is not without exception; for to pro- 
duce Rules to teach any thing, which require the knowledge of the thing pretended | 
to be taught by the Rule, is not proper, and ſurely in Logick ſuch reaſoning would 
be accompted begging the Queſtion, as to bring a thing doubtful to prove a thing in | 
diſpute : Yet ſuch is the Miſhap in theſe Rules which inſtead of teaching to know the 
Sum of any two digits, in order to learn to multiply ; ſet the ignorant to multiply to | 
find them out. 1 t 
Beſt way of The better way for the Learner, is to ſet down one digit ſo many times as there be 
Ind4zim Units in the other digit, and add theſe into one total, as to ſet down 8 ſeven times, | 
and the added total will be 56, as before. $137 eo | 
hut to avoid the prolixity of this, the beſt way to have ad Unguem, the value of any 


two digits multiplyed together , is to learn by heart the Table commonly called | 
Multiplication Table, where they are all expreſſed thus. | | 


= 


——— — — 


— —— — — : << 


1415 7 32 
3 


16 | 18 


4 75 


12 


32 | 36 


Multiplication i | 5 20 0 35 | 40 | 4s 


Table how far 9 | 
inlarged by 

Pythagoras, 1 
Uſe of the 1 
Table. 


The Compound 
Multiplication : 
how wrought ter ward by mixt 


commonly, is obſervable. 


\F 
os ö 
N 
bs” ped. ? 
2 
3 
1 
1 
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The Common way to multiply by digits, is after the numbers are placed as before; By Dit, 
to begin at the right hand, and multiply every figure of the Multiplicand by the multi- 

plying digit , and what doth amount thereof place under the ſame if it be a digit, if an 

Article ſubſcribe the Cypher, and reſerve the figure of the Article (as in Addition was 

taught) to be added unto the Sum of the next multiplyed figure ; and if it be a mixt 
number, ſet down the digit, and reſerve the Article as before. 5 5 
Example. 5291 is to be multiplyed by 2, after the Numbers ſet, as at D. ſay 2 times Example: 
or twice 1 is 2, which is ſubſcribed, as at E. then twice 9 is 18, whereof 8 is {ubſcri- 
bed, as at F. and 1. the Article borne in mind, again twice 2 is 4, and 1 carried is 5, 

to be ſet in the next place, as at G. and laſtly twice 5 is 10. ſet as at H. So is the pro- 

duct of 5291 doubled or multiplyed by 2, the Sum of 10582. 


3 E F VVV 805 
5201 5291 5291 3291 5291 NMiultiplicand. 
2 5 2 3 *' 1 NMuURipIRr. 

2 82 582 10582 Product. 


In the ſame manner proceed to multiply by Articles, increaſing the Multiplicand by By Antittes: 
the ſignifying figure of the Article, the Cyphers whereof are beſt placed as at the 10. 


11. and 12. Sections of this Chapter, but with inartificial Artiſts are ſet down as in 
the following inſtance of multiplying 5291 by 20, as at I: 


5291 Multiplicand. : 15 Example. 
I 20 Multiplier. 


2000 
10582 
105820 Product. 


The Common way to multiply by mixt Numbers is, after all the figures of the By mixt mm- 
Multiplicand be gone through as before by the firſt multiplying figure of the Multiplier bers. 
then take the ſecond figure of the Multiplier, and proceed therewith as before, and 
ſo with the third, fourth, fifth, &c. multiplying figures, increaſe each figure of the one 
given number by each figure of the other, till all be gone over, obſerving to ſer the 
product of the firſt multiplyed digit of each, directly under the multiplying figure; and 
the reſt gotten thereby orderly in a ſtraight line to the left hand thereof; then under 
all theſe lines of production ſometime called Multiplees, which will ever be as many, 
as there be figures or places in the Multiplier, draw another right line, and add all the 
particular products into one total product, and this ſhall be the deſired number. . 

Example. To increaſe 402 by 349, the numbers placed as at K. after the Multiplicand Example: 
is gone over with 9 the firſt multiply ing digit, the work ſtands as at L. then begin with 
4, and ay 4 times 2 is 8, which ſubſcribe under 4, and 4 times o is o, which ſet 
down to keep place, alſo 4 times 4 is 16, which makes the work as at M, and ſo pro- 
ceeding do the like with the multiplying 3. Laſtly, Adding thoſe three lines of pro- 

_— together the total product of 402 multiplyed by 349 is found as at N. to bs 
140298. 1 


K L M N | 
402 402 402 402 Multiplicand. 
34 349 349 349 Multiplier. 
3618 3618 3618 5 98 5 
1608 1608 >Multiplees added. 
1206 


140298 Total product. 


This Select way of Aultiplication conſiſteth either in certain brief or compendious 5:18 mayer, 
Rules, or other Choice Methods of proceeding 7 whereby the work of the Common Mutiplication- 
7. | | way 
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5 If an Vnite 
be in the Mul- 
tiplier. 


Example. 


2. If 2 be the 
Multiplier. 


Example. 


3. If 3. be the 
Multiplier. 


Example. 


4. If 4. be the 


Multiplier. 
Example. 


5. Multiplica- 
tion by 5. 
Example. 


6. By 6. 


Example. 


Multiplication of Integers. Lib. I. Part. I. 
way is abbreviated or meliorated, and theſe are both comprehended in theſe 18 fol- 
lowing Sections. 

Becaule an Unite neither multiplieth nor divideth, whereſoever 1 is found in the 
Multiplier, it is but only to ſubſcribe the Multiplicand in its due place among the Adul- 


tiplees, and add them as before; as to multiply 342 by 12, the product is 4104. Set 
as at O or P. | 


342 Multiplicand. 342 | 342 
— P 684 12 Common way. 
O 684 Double. — (ͤ——— — | | 
342 ER 684 
| e 342 


4104 Product. 


To multiply by 2 called Duplication „is nothing elſe but to double every figure of 


the Multiplic and, and ſubſcribe the number amounting, if the double be not above a 


digit, but if an Article or mixt number ſubſcribe the Cypher, or remaining figure, and 
for the Article account the next figure to the left hand one more than the double; as 


4372 duplicated or multiplyed by 2, for 2 is ſubſcribed 4, for 7 the next amounting to 


an Article 4, and go 1. wherefore 3 the next is made 7, that is 1 more than the dou- 
ble, and the double of 4 is 8. Thus, | 


4372 Multiplicand. WW #9 
8 | 2 Common way. 
$744 Product. — Mm 


Triplication, or to multiply by 3, is to add the given number to the double of the 


| fame, as to multiply 4372 by 3 produce 13116, for 4 the double of 2 added to 2 make 


6, and 14 the double of 7 added to 7 make 21, of which 1 ſubſcribed, and 2 carried 


away, Which 2, 3 and 6 the double of 3 is 11, whereof 1 ſet down in the next place, 
and the other 1 reſerved, which at laſt added to 4 and 8 makes 13, and for more eaſe, 


tome firſt put down the deuble : Thus, 


4372 Multiplicand. 4.372 
8744 Double. 3 Common way. 
13116 Product. 13116 


n 


Reduplication, Quadruplication, or Multiplication by 4 is to double the Duplication, as 
to multiply 15 by 4 is to double 30 the double of 15, and the 60 amounting is the Pro- 
duct; ſo in the former Example 19488 is the double of 8744, which was the double 
of 4372, therefore 17488 is the Product of 4372 multiplyed by 4. | 


8744 Multiplicand doubled. 4372 


Ne | 4 Common way. 
17488 Product. | 
1 17488 


To multiply by 5, called Quintuplication, adjoyn a Cypher to the right hand of the 
Multiplicand, nl 4 take the half thereof as os mobi 468 by 3 Product is 


2340. 
468.0 Cypher adjoyned. 468 
— e 5 Common way. 
2340 Product. — 
— 2340 


Sextuplication, or to multiply by 6, adjoyn a Cypher to the given number as be- 
fore, take half thereof, N at the naht hand, and to * half add the figure 
y 468 by 6, the Cypher adjoyned makes it * 

then 


ſtanding next before; as to multip 
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Chap. VII. Multiplication f Integers. 


den che half of o is o, but 8 next befors is 8, ſothe half of 8 is 4, and 6 fert mate 10, 


allo the half of 6 is 3, to Which the next 4 and the 1 reſerved of 10 make 8 for the 
next place, and at laſt the half of 4 is 2. So the Product is found to be 2808, or the 
half may be ſet down and addet. „ i | . 

3h 468.0 Cypher adjoyned. - 4686 468 


2340 


22 — 


6 Common way. 
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2808 Product — — 
—— 2808 2808 


— — 


Sepraplicarion, or to multiply by 7, add half each figure to the double of tlie figure next 


| before, a Cypher being firſt adjoyned, as to multiply 468 by 7, the half of o is o. 


but che double of 8 is 16, of which 6 is ſubſcribed, and 1 reſerved, then the half of 8 
is 4, being added to 1 before reſerved, and the double of 6 make together 17, whereof 


7 is ſer down, and 1 reſerved, which with the half of 6 and double of 4 make 12, the 


reſerved 1 of which wich the half of 4 make 3 to be ſet ar laſt, and ſo the Product 


| 468.0 Cypher adjoyned. 468 W l 
7 Common way. 


— > + ———— 


3276 Product. — 
5 3276 


* 


——  — 


Oftuplication, of to multiply by 8. ſubſtract the double of the given number from the 


| ſame increaſed by a Cypher adjoyned to the right hand thereof, as to multiply 468 by 8. 
| the double is 936, which taken from 468.0 leaves 3744 the Product defired. 


468.0 Cypher adjoyned. 468 


8 Common way. 


| 


936 Double ſubſtracted. 


3744 Product. I eee 


— —— 


Noncuplication, or to multiply by 9, adjoyn a Cypher to the Right hand of the 
given Number, as before, and from thence ſubſtract the ſame Multiplicand, as to mul- 
tiply 468 by 9, the Product will be 5 

468 o Cypher adjoyned. 468 

5 5 9 Common way. 


468 Multiplicand ſuſtracted. 


4212 
4212 Pr oduct. ̃ 


To multiply by 10, 100, 1000, &c. adjoyn ſo many Cyphers to the Right hand of 
the Multiplicand, as there be Cyphers in the Aultiplier, as to multiply 468 by 100 two 
Cyphers being adjoyned, the Product is 46800. 

468 Multiplicand. 
100 Multiplier. 
46 800 Product. 


— — ——— 


" 


458 
100 Common way. 
OOO 
O00 
468 


46800 


Io multiply by 20. 30. 40. Kc. 200. 300.400.&c. multiply the given number b h 

ſignifying 17 of the Multiplier, and to the right hand of * 2 place E. 
Cyphers as ſhall be in the Multiplier, as to multiply 468 by 200, the product is 93600. 
for the 468 doubled or multiplyed by 2, is 936, to which the 2 Cyphers in 200 are 


adjoyned, 
| 468 
200 Common way, 


463 Multiplicand, 
200 Multiplier. 
936co Product. 


——— — 


Tg 


7. By 7. 


Example: 


8. By 9. 
Example. 


C N 
9. By g. 
Example. 


10. By io. &cꝰ 
Example. 


11. By 20. 30; 
&c. 
Examples 


6 Maltiplicarion of Integer, Lib. I. Part]. 
12. When G- To multipl when Cyphers are at the right hand of the Maltiplier or both the given 
berg are a Numbers, firſt work with the ſignifying figures, and to the right hand of the Product 


— place ſo many Cyphers as the Multiplier and Aultiplicand had at the right hand places. 
Example. As to multiply 3400 by 40, firſt 34 multiplyed by 4 produce 136, to which 3 Cy. 


| bill phers adjoyned make the true Product 1 36000. 

| 0 3400 Multiplicand. 3400 

10 40 Multiplier. 40 Common way ' 

1 136000 Product. doo 

i „ . 13600. 

N 136000 

: in 13. When G. To multiply when one Cypher, or more, fall between the ſignifying figures of the 

#1 phers come be. Multiplier; inſtead of making a line of Cyphers, place only one Cypher to keep place 

bt 88 and then proceed with the next figure of the Multiplier. As to multiply 1432 by 2043; 

Pi Example. the Product will be 292128. | | | | 

4 1432 1432 

Wil | | 

Þ "266 204 Common way, x | 
| „ VTV 3 9 
PA 2864 

292128 Product. . amd 


% To ſquare any number of Nines, that is to multiply them into themſelves , as 

3 7 4 nines by 4 14 &c. to the _ hand of the 3 of nines to be multiplyed 

| lace ſo many Cyphers, as there be nines, then add 1 to the firſt Cypher, and lab 

ſtract from the firſt nine, ſubſcribe this 1 and 8 in their places, together with the Cy- 

Example. phers between 1 and 8, and the nines beyond 8, ſo is the product obtained. ene 
9999 by 9999, produceth 9998000 1. Thus . 2 


9999 
9999 Common way. 
abated 1 1 added 89991 
en 388925 
; | 9991 
| 99980001 Product W. | 
99980001 4 


15. To multiply To multiply without charging the memory by carrying the Articles. Multiply as 
without charg- before figure by figure, and what amounteth thereof ſer down if an article or mixt 
ng the memo. number, but if a digit ſubſcribe the digit and before it a cypher in the place of an 
article, then multiply the next figure of the Multiplicand, and what amounteth ſub- i 

{cribe the digit under the Article or Cypher before ſet down, and if there be an article, 

place it in the 100 place of the Sum, if no article, place a cypher as before inſtead 

1 8 thereof, and ſo going forward for every figure in the Aultiplier make two lines of pro- 
Example. duction, As to multiply 3142 by 43, becauſe 3 times 2 is but 6 before it is a cypher 
placed, then 3 times 4 is 12, which is ſet down according to the former directions, thi 

other like proceſs of the work may be plainer difcerned by the little lines drawn be- 


; tween the Numbers ariſing upon Multiplication. 
r 3142 
43 43 Common way. 

= . 1, 0-6 | 15426 

153 2 20568 

0, I, 0-8 BW a 
2-0 46 | 221106 
2 21106 Product 
3 


Chap. VII. Multiplicatioi of Integers: 27 

' To maltiply and bring the total production in the jaſt line. of the work.;, without 16, To mutipt 
the ordinary manner of Addit ion; or charging the memory, when, the numbers are ans. bring 75 
placed as uſual, multiply figure by figure, as before, and what ariletht thereof ſer. J., 1 
down the digit under the line, and the article above, or a Cypher inſtead thereof, Prodicf ion. Bi 
then ey? the next figure, and there add the article before ſet down, cancelling! 
him with a daſh of the Pen, and this amounting Sum place as before, the digit under the 

live one place nearer to the left hand, and the article if any above, and ſo do till all 

the figures of the Adultuplicand be run through, and the product of the laſt figure. of 

the Multiplic and, ſet down the article beneath the line as well as the digit; and when, 

the firſt line is done, draw a rectangle line toward the left hand, cutting; off the right 

hand figure, then take the ſecond Multiplier, and begin to multiply therewith, and add 

in their ſeveral places the uncancelled figures within rhe rectangle line, as well as the 

articles newly ſet down, and thus renew the rectangle lines, and proceed according to 

the number of the multiplying figures: 80 at laſt will all the figures be cancelled ex- 

cept thoſe below the laſt rectangle line, and ſuch right hand figures as were cut of 
by them, which being pulled down as they ſtand yield the deſired product. As to mul- Example. 
tiply 8546 by 423 When s is increaſed by 3 the amounting 18 is placed 8 beneath the 

line, and 1 above, then 3 times 4 which is 12, and 1 above the line is 13, of which 
2s ſer beneath the line, and 1 above, and the firſt 1 cancelled, then 3 times 5; is 15, 
and t above the line uncancelled is 16, whereof the g ſubſeribed and the 1 is fer at 
cop; again 3 times 8 is 24, and 1 at top make 2 5, which is ſubſeribed, ſo is the firſt 
multiplying figure done with, and the work ſtandeth e er cut off by the 
rectangle line, and 2 the ſecond multiplying digit proceedeth wich, beginneth with 
twice 6, which is 12 and 3 above the rectangle make 15, of which 5 ſubſcribed in 
his place leaveth 1. to be ſet above the Rectangle, fo twice 4 is 8, with: 1 laſt ſet down, 
and 6 over him in all make 15, which is placed as before, and ſo proceeding to the 
end of the Adultiplicand by this digit 2, the work appearetłht as at R, and in like manner | 
proceeding with the multiplying 4, the finiſhing Paragraph is repreſented at S ,, where: 
are found under the line 36149 , and cut off by the Rectangle, 5 and 8, which toge- 
ther make the product 3614958. 2343 


Q. . 0 . 

8545 8546 8546 8546 3 

423 423 423 423 Common way. 

A TA TA — — 
25638 25638 25638 17092 

2 2 341 84 
1965 2, 3614958 
322 — —_— 
36149 


Io multiply by Nepair's Bones : Alwayes Tabulate or Place the Multiplicand 17. Lo multiply 
on the Bones, and by the help of the Index taking the Sum of every Diagonal Square, n Nepaires 
or Rhomboide, oe rt, to the ſeveral multiplying figures in the Multiplier you have Bones. 

the ſeveral lines of production which diſpoſe as before raught, viz. each line one ptace 

nearer to the left hand, then the other according to the multiplying figures, and add 
them into one total, and you have the product deſired. As to multiply 169 50 by 258, Example 

the Multiplicand 167 50 being tabulated on the Bones, and the Multiples anſwering to 

2. 5. and 8 in the Index, taken out are 33500. $3750, and 134000. which added make 


the product 4321500. See the Bones and Index at T. the productions added at V. and 
as ſome fet them at W. 


Bones. FREE 3 
L 16750 16750 
F224 33500 —— 

| T 7 — —— 

Err; ; 7 134000 33500 
T 7 gz %, 87% W 383750 
* e 3750 33500 r 34000 
"16 615/217 0 2 
w 7 2 9. | N 18 , | ; N 6 7 
„„ 
ee 134000 wth 2 Latten 


b j e „2 os 
n 7 5 . 
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28 
18. To multi- 
N by the Back. 


ide of the 
Bones. 


Example. 


Bones were in- 
vented by 
Nepair. 


ol one and the ſame Species; as 4 Cyphers, 4 Units, & c. but 20 or 30 Rods can ta- 
bulate 8 or 12. They have all the digits on them, and their ¶Aultipiets to g, being only 


They are Malti- 
plication Table 
cut in pieces. 


Figures of the 
Bones. 


plier, then ſubſtract this total from the Multiplier, adding a ſufficient number of Cyphers 


Multiplication of Integers. Lib. I. Part I. 

To multiply by the back-ſide of the Bones, which ſome uſe when they would conceal 
the numbers they multiply from the preſent Spectators. Firſt tabulare the AMultipli- 
cand on the Bones as before, then turn up the Bones juſt upſide down, laying that Face 
which was underneath upward, and work with the number which here appeareth ta- 
bulated, as if it were the true number, to the product found thereby add the Multi- 


thereto, and the Remain ſhall be the Product deſired. As in the former inſtance 16750 
tabulated on the back-fides, will be tabulated 83249, which multiplyed into 258 pro. 
duceth 21478242, whereto 258 added, the product and total together are 21478500, 
this number ſubſtracted from 258, and ſo many Cyphers adjoyned as the MAultiplic and 
had Figures, viz. 5, leaves the former Product 4321500. | FATS DES 

INE 25800000 _ A 


/ 
— — — 


21478500 


4321500 


. 
2 1 1 - 
ro 


The uſe of theſe Bones or Rods have been ſufficiently explained by others, it were 
but actum agere to inſiſt upon it here: Only in brief, They are called Nepair's Bones 
from the Inventer the Honourable Lord of Marchiſton, they are beſt made of Ivory, or 
Wood 4 ſquare, of an equal thickneſs, about one fifth part of an Inch ſquare. their 
length about 9 times their breadth, they are in number 10, but to have two or three 
ſets of them will be convenient, becauſe with one ſer can be tabulated but only, figures 


Pythagoras's Table cut in pieces. There is alſo an Index belonging to the Rods, of the 
fame hag and breadth. See more in the following Table. | 


The Deſcription of all the four faces of every one of the 
Ten Rods, and the Index. 
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Chap. VIII. 5 Diviſion of Integers. 29 
| probation is here as before, to try the truth or falſhood of the work. Part cularly P roof of Multi” 

| Multiplication performed by any of the Select Rules aforegoing, may be proved by the plication. 

Common way, Bur generally the proof of all forts of Multiplication may be had, either 
| by Addition, Caſting away Nines, or Diviſion. 5 5 0 | 

| * Addition, (eſpecially in great Multipliers,) is a moſt tireſome and tedious wa y; yet By Additim | 

it is thus ſet down the Multiplicand ſo many times as there be Units in the Multiplier, moſt tedimt. 

| and add all together, the total will be the ſame with the Product if the work be right; | 

| As 1343 mulciplyed by 3, the Product is 4029, and ſo is the total of that number ſer 


| down 3 times. 


moron IE _ 1343 
1343 | e | 
1343 — 
e 4029 Product 
4029 Total. — 


The truth of this dependeth on that Theoreme, which is the very Baſis of Multiplication, Gm 4 
vir. as an Unit to the Multiplier, ſo is the Multiplicand to the Product, and contra, for Theorem that & 
if 6 times 4 be 24, then 1 to 4 ſhall be as G to 24, and 1 to 6, as 4 to 24. But this the Baſis of 
== way of proof makes the remedy worſe than the Diſeaſe, and therefore is rèjected. Multiplication. 
== The proof by caſting away 9, is to caſt 9 as oft as may be from the Multiylic and and Proof by 9 un- 
Multiplier ſeverally, and ſet the two remains at the oppoſite Angles of a Croſs; then multi-. 

ply theſe remains one into another, and if tlie Product thereof be under 9, ſet it down at 
| another of the Angles of the Crols,it above , caſt away ꝙ, and ſet down the reſidue; Laftly 

caſt away 9 from the Product, and the Remain thereof ſhall alwayes be equal to the 
Remain laſt before put dawn, if the work be right. As in the former Example proved 
by Addition, the nines caſt from 1343 leave 2, which ſet oppoſite to 3 the Multiplier, 
and multiplyed thereby produce 6, and ſo much will be left when 9 is caſt from the Pro- 
duct 4029 ſtanding on the Croſs thus, 


EY 
% 

This kind of Proof upon the ſame act ompt it was found faulty before in Addition; Prof by Divi- 
is fallible alſo here. But the moſt certain and infallible proof of Multiplication , is by Jion is bejt. 
VDiviſion; of which more in the next Chapter, wherefore to conclude this; take the 
8 two following Obſervations. Op | | | 
1. If any Number be multiplyed, it is ſo often added to its ſelf as there be Units in Obſervations. 
= the Multiplier. | N 1. 
2. If a Number be compounded of two Numbers, and that Number multiply another 2. 
XZ Number, the Product ſhall be equal to the Product of that Number multiplyed by thoſe 
two Numbers. As 6 is compounded of 2 and 3, let 6 then multiply 9, the product is 


= 54, which is equal to 9, multiplyed inte 2, that is 18, and 18 multiplyed into 3, 
= which is 54. 5 | 
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Diviſion of Integers. 


Due called by ſome Partition, is the Compound Analyſis of Numbers, and that biuiſim what: 
LD part of Conjunct Numeration, whereby one Number is ſubſtracted from another 
to often as it is contained in it, and by that means is found how many of the one Num- 
ber are contained in the other: So that the third Number, or Number artificially obtained 
by the two propounded Numbers ſhall ſo often contain an Unit, as the greater of the 1 
two given Numbers contains the leſſer, and it ſerveth inſtead of many Subſtractions, of Serieth inſtead 
which and Multiplication, it confifts, and is compoſed. E 


ſtrattions. 


} Diviſion 


* Diviſion of Integers. Lib. I. Part J. i 
— Diviſion obſer veth Callacation, proceedeth to Operation, and concludeth with Probation, 
Eher to place Collocation reſpecteth the Nomenclature, and duely placerh every number in mannet 
the Numbers. following. Firſt fet down the Number to be divided, which is ſometime called the 
Dividend —Dividuum, but commonly the Dividend; and under it at the left hand (contrary to all 
bar. che former Operations of Arithmetick) place the Number by which it is to be parted 
Dixiſor what. or divided, called the Hiviſor, oblerving to ſet the foremoſt figure to the left hang 
of the Diviſor, under the foremoſt left. hand figure of the Dividend, if the Diviſor may | 
be ſubſtracted from thoſe figures of the Dividend, which ſtand above over them; but if 
not, then let the firſt left hand figure of the Diviſon ſtand under the ſecond left hand | 
figure of the Dividend, and fo in order proceeding to the right hand place all the 
Quotient what other figures of the Diviſor, then draw the Decreſcent Lunular , or Seperatrix to di. 
and whence it ſtinguiſh theſe given Numbers from the Number to be found by Diviſion, which is 
3 g called the Quotient, and ſometime Parabola; Quotient is derived from Quoties, becauſe 
ER” the number is gotten by enquiring how often the Diviſor is contained in the Dividend. 
; Parabola ariſeth, from the application of a plain number, to a given Longitude, that 
a congruous Latitude may be found out; as will be more demonſtrable in Figural num. 
Remain if any bers. If after Diviſion be ended, any figures be left uncancelled , theſe are called the 
to be left ul" Remain, and denote that the Dividend could not be exactly parted by that Divifor ; but | 
cancelled. there will be a number remaining, unleſs the Dividend be reduced to another Denomi- 
72 be leſs than nation: As in denominate numbers: And this Remain is alwayes to be lets than the 
the Dixi. Diviſor; and diſtinguiſhed from the other figures by little Lunular or Rectangle Lines, | 
Fo to be ſet. like the Quotient Line; or ſer over the Diviſor with a little Line between; as a Fraction. 
Sywnimical Laſtly may be noted, I hat to part, meaſure or compare a number, are termes uſed 
ter mes. ſynonimically, and ſignifie but to divide that number. | e 5.8 


- $ ö of 


Operation hath, both Indluction, and Perfection; The one, ſometime called Simple | 
Diviſion; and the other Compound; and both preſuppoſe the Dividend to be greater than | 
the Piviſr. enen i eee r 
In laclion called Induction by the help of Multiplication Table, ſneweth how often any digit is con: | 
Simple Divi- tained in the Multiple of any two digits : And conſequently by ſuffrage of the ſame 
ſom. Table findeth how often the ſame digit is contained in all the intermediate Numbers 
that happen between ſuch Multiplees. | 1 
I 0 find how oft any digit is contained in the Multiple, enter the Table with the 
Uſe of Multi- Multiple, among the Areal Numbers juſt againſt the given digit at the left ſide, and 
plicarimm Inb e the number deſired ſhall be the digit juſt over the Areal Number at top; but if the 
for Induclion. given digit be found in the head of the Table, the deſired number ſhall be the digit at the 
left ſide juſt againſt the Areal number. As to find how often 2 is contained in 10, 
entring with 10, in the collateral Columne againſt 2 in the ſide, 5 is found at top over 
10, as alſo againſt 2 in the head, and 10 in the perpendicular Collumne, which ſneweth 
that 2 is contained 5 times in 10, and in like manner is found how often any of the 
other Mult iplees below or above 10 do contain 2, as 4 containeth 2 twice, 6 three 
times, &c. „ 1 
By conſequence alſo may be found how often 2 is contained in all numbers interme- 
diate, between thoſe Multiples, for 3 intermediate between 2 and 4 ſhall contain 2, 
but once and a half part more, and 5 intermediate between 4 and 6 ſhall contain 2. 

but twice and a part more, all intermediate numbers never exceeding the precedent 

Multipiees by an Unit, but only by a part or parts: for where there is but one number 
intermediate there will an Unit remain after the integral content is ſubſtracted; where 
two intermediate Numbers are, 1. will remain over the firſt intermediate number, and 2 
0er the ſecond, and ſo — in the reſt. | „ A 
Compound Di- Complete Operation proceedeth firſt to divide by digits and Articles, and afrerwards i 
vii by by mixt numbers; and in either the common and {elect way of proceeding is conſi- 


wnug9t com- Aerable. | 
mot: . 


5! Digits. 


0 


The Common way to divide by digits is, after the given numbers are placed as before, 
begin at the left hand, and ſee how many times the Diviſing digit can be taken out of 
the figure of the Dividend ſtanding over him, or to the left hand thereof, if the Diviſing 
digit ſtand not under the firſt left hand figure of the Diviaend, and having found how if 
often this Diviſor is contained in ſuch figure or figures of the Dividend, ſet beyond the 
Quotient line a figure ſignifying how often; as 1 for once, 2 for twice, &c. then ſub- 
ſtract the content of the Dien ſo many times as is ſet down in the Quotient from the 
Lividend, and let the Remain if any be over the figure of the I ividend, where it was 
left remaining, alwayes cancelling with a daſh of the Pen the Diviſcr when done with, 
and thoſe figures of the Dividend whence any thing was taken, then ſet down the Di- 
viſor one place nearer to the right hand, and thereby get another Oucrierr figure, and - 1 

| proceed 


Chap. VIII. Diviſion of Integer FEE 31 
proceed as before to the end of the Dividend; and ſo many times as the Hiviſor may 

be ſet down in the Diviſion; fo many figures or cyphers will be in the Qu ient. 

Example. To divide 3762 into 3 equal parts, the numbers being ſer as at A. inquire zcay/: 
how many times the Diviſor may be had out of 3. the Dividend figure over him, and 

finding it may be taken once, place 1 in the Qzorient,and ſubſtrading once 3 out of 3 there 

is O remaining; then cancelling the 3 at top, and the iviſor, the work ſtands as at B. 

Then placing che Diviſor under 7, and inquiring as before, 2 is gotten and {et in the 
Quotient, and twice 3 Which is 6 ſubſtracted from 7 leaves 1 remaining, as at Cc. 
Again placing 3 the Divi/or under 6, by like inquiry is found 5 times 3, Which is 15 

| to be contained in 16, therefore 5 is placed in the Quotient, and abating 15 from 16. 
leaves 1 to be ſet over 6, and the work appears as at Ui Laſtly, 3 placed under 2 by 
inquiry as before, 4 is obtained for the Quotient, which multiply ing the Diviſor 3 pro- 

duceth 12 to be taken from the 12 before left of the Dividend. So there remains 0. 

And the Quotient is found to be 1254, which is the third part of the given P. vidend 

3762, and the Compleat work ſtands as at Kk | 57 85 


has 5 r pg aol nor GL brig cgi of IT 
Dividend 376 201254 Quotient. 3762(125 - | 3762012 37621 37620 
Divilor 3333 7 BI ieee pe Þ mins Bari 01 


In like manner protede to divide by Articles, dividing the Dividend by the ſignifying By Articles. 

figure of the Article, for the Gyphers do but only keep place, and are beſt ſer as in the 

third Section of this Chapter; though with young Beginners they are fer down asin;the 

Example following to divide 1762 by 30 where the Qxorient is 5B, and 24 remain, as 
F 


2(2 20 
Dividend 27 (58 Quotient or 38 
Diviſor 322 nin 
3 


The Common way to divide by a mixt number is ſome what more difficult, yet is the By mixt Num- 
former Method ſtill oblerved, in placing the numbers and finding out the firſt Quotient bers. 
figure only with this difference, that when the Diviſor was a ſingle digit or article, the 
lame Quotient figure is to be as big, as could be iubſtracted from the figures of the 
Dividend, to the left hand thereof; now the firſt left hand diviſing figure is to be taken 
no oftner from the figure or figures ſtanding over him than that allo every following 
figure of the Diviſor, may be taken ſo often out of 1 or figures that ſtand over 
them, or are to the left hand of them, by borrowing as in Subſtraction, to ſupply the defi- 
ciency thereof; and though ſometimes the firſt figures of the Diviſor will ſeem to leave 
too much behind, yet the 26 or 3a figure may want: So as it will be convenient to reckon 
in mind a little before Operation whether the juſt figure be taken, which muſt never be 
above 9 at moſt, nor under ſo many times as the Diviſor is contained, for then will 


Example. 


the Kemain be greater than the Diviſor, which is not to be ſuffered. 


Example. If 34633 were to be divided by 12, the numbers placed as before, and Example, 


ſeeking how often i is contained in 3 there is found 3, if 1 were fingle, becauſe 1 di- 


videth not, but being ioyned with 2, if 3 ſhould be cancelled there would be but 4 
left, and then thrice 2 which is 6 could not be taken from 4, therefore 1 is to be taken 
but twice out of 3, and the remaining 1 ſet over 3, and 2 is ſet in the Guorient as at 
6. Then ſeeing 1 15 taken but twice out of 3 the other figure of the Piviſor, 2 mult be 
8 taken but twice, which is 4, from 4, at top reſteth o, to be ſer down becauſe of 1 ro the 
leſt hand as at H. Then ſetting the Diviler down again, and enquiring how many times 

1 may be had out of t is found but 8, becauſe there will not elſe 6 enouph lefr to 


A | take theother figure of the Diviſor ſo often out of the remaining figures to the left hand; 


therefore taking 8 for the Quotient out of 10 at top, reſteth 2 to be ſer over o, as at 


1. And 8 times 2 is 16 in like manner taken out of the figure over him, that is out of 


6 cannot, but out of 16, borrowing 10 there remains o, and the borrowed 1 out of 
2 reſts 1 as at K, moreover removing the Divjſor, and by inquiry as befor e, 8 is found 
again for the Quotient, and twice 8 taken from 23 leaves 7, us at L. Laſtly, Remo- 
ving the ODiviſor, and ſeeking thereby as before, 6 is found for the Quotient, taken 
ſom 7 leaves 1, and twice 6 is 12 from 13 is left 1 remaining, when the Div is 
*nded at M. where the work is compleat. 
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the Dividend When the Dividend is leſſer than the Diviſor ſet the numbers in manner of a Fraction, 
5: /:js than the A ĩth a right line between them; For as no Subſtraction in Abſtract Integral Numbers can 
8 be made of a greater Number from a leſſer; ſo can no leſſer Integer be divided by a 
greater in Abſtract Numbers, but the further practiſe there with muſt be — to 
Fractionary or Contract Operations; As 15 cannot be divided by 16 in whole Num- 
bers, but may be ſet thus? 3 19185 ee ee eee, 


o 


Select waies The Select way of Diviſion conſiſteth either in certain brief Rules, or other choice 


J Divijon. Methods of proceeding, bettering, or abbreviating the Common way ; comprehend in 


the 18 Sections following. | 
1. If the Dl. Firſt, To divide by an Unit with Cyphers, as 10. 100. 1000. &c. Cut off from the 
2 eg i. wird Pividend to the right hand, ſo many figures as there be Cyphers in the Diviſor, and 
4 place the figures ſo cut off over the Diviſor in form of a Fraction; as 3423 divided by 
Example. 10, the Quotient is 342 5. and by 100. 34... | Wal} 


| The Ground The Reaſon of this Rule, and ſeveral others, is grounded upon that Theorem. That 
znereof.. an Unit neither multiplyeth, nor divideth, for once 2 is but 2 ſtill; and if application 

| | be made of 1 to 2, it may be had out thereof twice; and the like it is with any other 
Number beſides 2. | oO WOOL een 


2. Halike If there be a like Number of Cyphers in the Dividend, and Diviſor, and an Unit 

—_— of * the only figure of the Diviſor cut off the Cyphers by a perpendicular ſtroke of the 

D. pen: and the reſidue of the Pividend to the leſt hand ſhall be the Oi: Bur if the 

Ns Diviſor be more than 1, divide the remaining figures of the one by the Remains of the 

Example. other given number, as 3400 divided by 100 gives 34 in the Quotient thus . and 
$4800 divided by 12 gives 29 thus. N 


X 
8 
348 00029 
—_— 
x 


3. If Cyphers If the Diviſor only have one Cypher to the right band or more, as it happeneth in 


be at the right Articles. Place the Cypher or Cyphers under the mand figure or figures of the 
hand of the Di- Dividend, and divide all the way by the ſignifying figure or figures of the Article unto 
| the Cypher or Cyphers before ſet down, and the Diviſion is done ſtriking away. the 
Example. Remainer, as in the following Examples, 20 being Diviſor to 8401, the Cypher of 20 
is ſet under 1, and 840 is divided by 2, and the . . is 420% as at N. 800 divi- 

ding the ſame Dividend, Quotient is iot et as at O, and 1 50 dividing the ſame Divii 
dend, the Quotient 358 as at P. 2 


3 
1 
N Sgelr (420 O 81491(10 p Sge (56 
222 0 8 800 2550 
Xx 


4. If a Cypher In Diviſion, If a Cypher at any time be taken in the Quotient (which happeneth 8 
be taken in the when the Diviſor being ſet down cannot be taken once from the numbers ſtanding over 
Quotient. him) then forthwith cancel the Diviſor, and remove him one place nearer to the right 
hand, and meddle with none of the Dividend figures, and if this be foreſeen the ſetting 
| down the Diviſor may alſo be ſpared by placing the Diviſor two places nearer to the 
Exarple. right hand: Nevertheleſs o mult be ſet in the Quotient. As to divide 1340 by 13 at the 
ſecond ſetting down the Diviſor, 13 cannot be taken out of 4, wherefore o being {et 


in the Quotient the Diviſor is cancelled, and ſet down again, without altering the Div+ 
dend, becauſe nought was taken therefrom. | 


I 
134001 1340 (10 23400103 Quotient 
I. #73 7333 . 
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given, and cut off the right hand figure or cypher; if any figure be cut o 
that figure. So 2340 doubled is 4680, from whence o cut off, leaves 468 the fifth part 
thereof. So alſo 4569 parted by 5 gives 913%. _ 
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Cha P- VIII. = . Diviſion of Integbrs F | . 2 3 
When it happetierh in Piviſon that by multiplying two digits together, there arlleth g. 17a & title 
an Article, meddle not with the digit of the Di: 3.6; ſtanding directly over head, bir / in multi- 
go to the place of the Article. As in dividing 8 53 by 245 in the ſecand:enquiry twice s Thing a digits. 
will be 19, wherefore cancelling the 1 of the 13, the 3 is left, likewiſe 4 times 5 is 20, Caample. 
which taken from the left hand 3 of the 33, leaveth 13 remaining; - ? | 
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I 07540 45 53 V6 8011 0010 ,pvineand 1 
Numbers at the right hand, it happeneth that the Diviſor hath cut off 5, 77 cyphes 8 

all the figures of the Dividend, fo that there remaineth nothing on the Dividend but remainon the. 

Cyphers ; then to the right hand of the Quotient adjoyn ſo many Cyphers as are yet re. Pividend in- 

maining to the Dividend, without any part of the Diviſor ſtanding under them, and cancelled. 

the work is finiſhed. As 3654eco divided by 180 or 18, will declare by the following Example 

Operations. % no NN CFF pre. 

3654000{20300 36 5 40c 0(203000 
4 | W 


oy 


To take the half of any Numbet called Mediation , Bipartition, or Diviſion by 2, if 7: T5 half | 


the given Number conſiſt of even figures begin at the left, or right hand, it matters not Number, or to, 


which, and take of every figure reſpectively the half, and ſubſcribe. under the fame ide 2 2. 
figures. But if any figure be odd, the beſt way is to begin at the left hand, and take 8 
the leaſt part next the half of the odd figure, and augment the ſucceeding figure by 1 a 
As to ſubſtract the half of 42983, thus the half of 4 is 2, of 2 is 1, of 9 is 4, of 18 is 3 
9, and of 3 being the laſt 13. So is the full half thereof 2141767:!: | wt 


_ 
- * 


In like ſort it may be accuſtomed to take the third, fourth, fifth, ſixth, ſeven 
and ninth parts, of any number, and ſome of theſe 


ſooner than to ſet down the Djvj/or ſo often as in the Common way of Diviſion, for Tri. number. 


th, eighth, 75 take the 2, 


partition is but Diviſion by 3. uadripartit ion to divide b 1 Rs 

. WL: aner ag to vide by 4, Ge. Exanple, to take ry. 

the third part of 3687, the fourth part of 35466. & 31 ene e 
3 7%. N J inne 541 14 ; 53 & 20» * „ | pb 
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Quadripartition, or to divide by 4, may alſo be thus performed by half the half of the g. 7: dr 
given number, as in the former inſtance 5460, half is 2730, from whence half abated by Sa [vide 
leaves 1365 the quarter part as before: 3 n 


4 
Example. 
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Quintiſirrition, or to divide by 5 may likewiſe be effected thus, double the nomber 9. To divide 
ff, take half . 


Example. 
) 3 "= TY 524.56 89 | 
. 2340468 Com. way. 1% 2 
Quotient. 4680 n dl 5 4569 (913 Com. way. 
ed Quotient. 91 34 755 
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Sextipartition, 


alſo may be; otherwiſe obtained 4, &c. part of 


4 
| 
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10. To divide + Sextipartition, or to divide by &, alſo may be thus done; take half the third part of 
by 6. the given number. As to take the ſixth part of 3684, the third part is 1228; half 


Erample. which is 614 the number ſoughlt. 
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17. To divids Oftipartition, Or to divide by 8, is but to take half the quarter part of the nen 
by 8. Number, * the eight part of 5466, the quarter part &' 1365, whereof the half 
Example, is 682, and one half the queſited number. n. 


4) 1365 Quarter part. 545682 Com, way, r 
2) 682; Quoriett. | | 5 
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12. DD divide Nonnpartition, or to take the ninth part of a Number, is to take the third part of the 
59. third part of the given Number. As to divide 5463 by p, the Lrotient will be 607. 
Example. So will the remain, if the third part of 1821 be taken, which is the third part of 3463. 


3) 1821 Third part.  5$463(607 Com. way, yl 
FS: Eon 989855 5G Yam l 10 il nl 
3) 607 Gate 70 bur 1 nit 
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13. To divide From hence it follows, that to divide by 20. 30. 40. Cc. 200, 200, 4005 be 2 
by 20, &c. the Cyphers are placed, as Section 3. above, the half, third, fourth part, & c. of the 
remaining figures of the Dividend may be taken. As to divide 45156 by 50, when o is 


Example. 


ſet under 6, the fifth part of 4515 is taken, which is 90g; and fix fifties are left 
remaining. ML Det” FEW Th dei zan ee 
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14. U divide When any ſquared number of nines is given to be divided by the 3 of nine 


by Nines. whereof it was produced, place the Diviſor under the * hand places of the Dividend, 

add them together, and from the total cut off all the Cyphers; the Remain ſhall be 
Example. the Quotient. As to return 99gBooot being the ſquare uf 9999 into the Root, I add | 
9999 do 99980001, and the total is 99990000, which 4 Cyphers cut off, the Remain | 
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WE To cut ſhort the borrowing work in the top figures in Diviſors conſiſting of many 
aoures (a moſt commendable practiſe) do thus, after the numbers are placed, and the 
WS i Quotient figure found out as before,” then begin with the right hand figure of the 
sor, and rake him ſo many times as the quotient figure denotes from the Aare ther 
tandeth over him if it may be, if not, borrow in imagination One, or more Tens, as 
ccaſion is, that Shſtractiun may be made, and place the remain at top as before, then 
Fake the next figure of the Diviſor and do the like with him, adding in for every 10 
orrowe d before 1, and fo proceed toward the left hand with all thediviſing figures, then 
er down the Diviſor again, and reiterate this manner of work till the Diviſion be 
ended. | 8550 8 e 


= : quotient figure, then beginning ar 4, and taking him 8 times, which is 32, becauſe 


As to divide 10816010 by i 234 when the numbers are placed, and 8 found for the 


15. To tut ſhirt 
th: byrrowing,d 
£04 and ual 
way. | 


Exarnple: 


ers ſtandech over 4, cannot wholly be taken without borrowing 3.tens, but 2 may 


be taken out of 6, and leave 4 at top, or reckoningentire 3 2 may be taken out of 25 
and leave 4, either way 3 is reſerved to be added in the next place. Then coming tt 
in the Diviſor, and taking 3 times 8 which is 24, with the former reſerved 3, make 
27, which are to be taken out of 1, bot cannot without borrowing 3 tens again, and 
chen 27 out of 31 leaves 4 to be ſet at top. Again 2 in the Diviſor multiplyed into 8 


W in the quotient, produce 16, and 3 before borrowed is 19, where but 2 tens need be 


borrowed, and out of them and 8 in che Dividend. whith are 28 if 19 be taken there 
vill remain 9. Laſtly 1 taken 8 times, and 2 laſt borrowed added make 10, which abated 


= from 10 at top leaves o, not ſet down becauſe no figure ſtandeth to the left hand there- 


of. so is che work with the firſt ſetting down the Diviſor ended, Then the Diviſor 
removed one place nearer to the right hand, and the like work reiterated till the 
whole Diviſion be ended, the Quotient is 8765, and this work thus performed hath 13 
figures leſs at top than that wrought the Common way, and much more will it ſhor- 
ten great Diviſions, and after a little practiſe be as ready and facil as the other. The 
ſeveral Paragraphs of the work, at Q. R. S. T. are further Exemplary, 
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= Some to favour the memory prattiſe the Ii alian way, to multiply the Hiviſor by the 
WF feveral quotient figures as they are found, and accordingly ſubſtratt the. ſeveral Multi- 
lees from the Dividend one after another: And the) place. the numbers molt conve- 
WY viencly in this form. vis. The Dividend. between two Parallel Lines, to the ripht hand 


WY whereof che Quorien beyond the Decreſcent Luoulary a3 before; and to dhe left hand 
beyond an Increſaent I. unular the Dizjor'; and to repreſeat the place of the firſt figure 
and the e multiplyed thereby, this Aultiplee is firſt ſet down under the Dividend, 


Dividend to denote the remove of the Diviſor, and ſo another quorietit figure obtained, 
dhe proceſs is as before, only in ſetting down the ſeveral Multiples, there are two 
bormes; the one as at V. and the other as at W. The firſt of which is the foregoing 
Example, wherein the ſeveral Paragraphs of the work are diſtinct. The other in divi- 
Ling 144980099 by 1798 containeth all the difficulties this kind of - Diviſion can have, 
and is {et entire. IM | 1 o+5 


Numbers ready for Work. __ > Firſt Paragraph. Second Paragraph. 
W D1vifor. Dividend. Quotient. | 944 | | | 9442 
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and ſubſtracted, and the remainder ſet at top, then another Cypher is placed under the 
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ure is found to be 2, whereby 
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Chap. VIIiI. Diviſion of Integer. 


In this manner of Pivi ſon. there be divers, for the more ready finding the qudtient 
figures multiply the ©4vijor by all the 9 gie, and {er a Prick or Cypher under that 
figure of the Dividend which the right hand figure of the Diviſor ought to ſtand under; 
ſo it may be preſently diſcerned which of the ſeveral Multiplications of the Diviſor 


may be ſubſtracted from thole figures of the Dividend ſtanding from the prick or cypher 


toward the left hand ; and the digit producing that Multiple is to be {et in the Quo- 
tient. As to divide 58688 by 24, the firſt pricked figure is 8 next to 5, becauſe there 
ſhould ſtand the right hand figure of che Diviſor, and amongſt the multiplyed num- 
bers is found 48 next leſſer to 58 the pricked number, which is to be ſubſtracted, and 
2 which begot the lame 48 ſer in the Quotient, the remaining 10 is ſubſcribed, then 


37 
Vartety of this 


work. 


| Ex amp. e 


pricking the next figure of the Dividend, and applying the Diviſor in the moveable pa- 


per thereto, with the remaining 10, which is 106 the next leſſer number thereto amon 
| che multiplyed numbers is 96, which therefore is to be ſubſtracted, and 4 ſet in the 
Quotient, becauſe 96 is 4 times 24 the Piviſor, and ſo proceeding the quotient is found 


to be 2445, the Remain 8, and the work ſtandeth thus, 
2441 Diviſor Dividend Quotient 
1 i ror, #- | + 
7213 24) 38688 (2445 N. 1 
„eee 5 
1205 — — 1 
1446 6 48 
19273 = W 3 96 
21619 96. oe Cannes 1; 190. Nt 
ede wee WO gots: 217 23 4010} "oa Total of the Mlldplecs, 
77 als we CV | 
401 V 58688 Dividend returned 
0 W 5d; 00: I e e e 


Remain. | 8 


Others in ſubſcribing the remaines afrer Subſtraction, pull down and adjoyn the re- 
maining figures of the Dividend to the right hand: and others never underwrite the 
multiplyed Products, but having them in a looſe paper, apply them as they do the 
Diviſor, and ſubſcribe the Remains only. Examples of both formes appear in the 
Diviſion laſt before mentioned. GaAs Gn ORIG 


Remaining numb. of the Dividend Remains only 
| pulled down. ; ſubſcribed. 
— —— r ——  . —ͤ — — moon 
240 $8685 (6244 240 58688 (24453 
"I. of BIT BR 8 
r ts 
96 1 + 3 
96 Remain 8 
1 2.8 
120 
Remain 8 


To divide by Nepair s Bones, Set the Diviſor on the Top of the Bones, then ſhall 
you have the Diviſor multiplyed by all the 9 digits, out of which you may chuſe ſuch 
convenient numbers to ſubſtract from the Dividend (according to the ſeveral imagined 
lettings down of the Diviſor, noted by pricks on the Number as was mentioned in the 
laſt variety) which will be the next leſſer to the Numbers ſo pricked, and the Indices of 


ſuch 


L. 


Ant her 
Variety. 


Examples. 


18. To divide 
by Nepair's 
Bones, 


a Diviſion of Integers, Lib. I. Part !. 
Example. ſuch ſubſtracted numbers, are to be ſer in the wk As to divide 1396788 by 5678 
| | the Diviſor 5678 is tabulated on the Bones, and the ſeveral Multipiees taken out, and +» 
in the Dividend pricked, where the right hand place of the Diviſor ſhould ſtand ; the 
next leſſer number to 13967 in the Dividend, among the Multiplees is 11356, which 
hath 2 for the Index, therefore 2 placed in the Quotient, and ſubſtraction made, 8 is 
pricked in the Dividend, and among the Multiples 22712 is found to be the next leſſer 
to 26118, which remain to the laſt prick of the Dividend, and the Index of 22712 is 
4 to be ſet in the Quotient. Laſtly the right hand 8 in the Dividend pricked, and 
finding the next lefſer number to 34068 to be the Multipite of 6, this is therefore ſet 
in the Quotient; and after Subſtraction nothing remaineth. As here appeareth, 


&4 51.6 1-8 $678 WA 4 3 1 
a2 NN 11356 35678) 1396788 (24 
17034 C 
(4 125124128132] 22712 23556 

| MD ans ee EEE 
6 13013-61215 4.06 — 

"71; 2 12 816 4 89 as +a 
8 45424 as Ae 3406 

| 9 B4[E419431Z4] $1102 _ | 34268 _ 
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General Prof Probation is the Proof whether the Operation be true or falſe, and is either general 
of Diviſim. or particular. WT”; 
By Subſtrattin General Proof is for any kind of Diviſion, and this may be effected three wayes. 

moſt tedious. Firſt by Subſtraction. For if the Quotient be ſubſtracted from the Dividend, ſo many 

times as there be Units in the Diviſor, there will remain at laſt no more than the remainer 
of the Diviſion, if the work be well wrought. As in the former inſtance, pag. 31. 
where 3762 is divided by 3, the Quotient is 1254. If therefore 1254 be taken 3 times 
from 3762, there will o remain, as on the Diviſion. | 5 Sy 


3762 Dividend. 
1254 Quotientabated 


xx(0 


2508 Remain. _ e Ads 
1254 Second Subſtraction, _ 3762(1254 
1254 Second Remain. l 8 8 


1254 Third Subſtraction. | TG fo ' 838 


o LaſtRemain. 


Grounded on 4 This is a moſt laborious, and therefore an uſeleſs way of trial, yet the truth of this 
4 * is grounded on the Theorem, which is the foundation of Diviſion, viz. The Dividend 
Diviſion. to the Diviſor is as the Quotient to an Unit, and contra. For if 20 divided by 5 give 4 
in the Quotient; then 20 to 5 is as 4 to 1, and 1 tog is as 5 to 20. 

Proof by 9g un. Secondly, Diviſion is commonly proved by caſting away nines thus. Caſt away 9 
"oO from the Piviſor as oft as may be, and place the remain at one Angle of a Croſs, and 
the remain, after 9 in like ſort is caſt from the Quotient, place at the oppoſite Angle, then 
multiply both theſe remains together, and to the amounting number add the remain of 
the Diviſion if any, and if the total be under , place it at another Angle of the Croſs, 
but if above 9, caſt away 9 as before, and ſet down the reſidue. Laſtly, caſt away all 
the nines fromthe Dividend, and ſet this laſt remain oppoſite to the remain laſt before 
ſer down; which if the work be right will be equal thereto, otherwiſe not. As in the 
ſecond Example before, the Diviſo 30 leaving 3, and the Quotient 58 leaving 4 when 
the nines are rejected; theſe 3 and 4 multiplyed produce 12, which added to 2 and 2 
the remain of the Diviſion maketh 16, from whence 9g caſt reſteth 7, and ſo much will 
be left when the nines are caſt from 1762 the Dividend. 


. X. 27602 (58 
. 330 


This 


Chap. VIII. 1 Diviſion of Integers. | | 39 
This kind of Proof for the uncertainty before noted in Addition is laid by. ß. 8 
Thirdly, as Addition and Subſtr ation ; So are Multiplication and. Diviſion, mutually Proof of Multis | 

the moſt excellent and infallible proofs of each other. or © © © 85 by 

' Multiplication is proved by Diviſion thus. Divide the Product by the Multiplier, 

and the Quotient will return the Multiplicand zor contrarily the Product divided by the 

Multiplicand, the Quotient ſhall return the Multiplier when the work is duely wrought. 

As for inſtance in the Example of the 16 Section of the precedent Chapter w here the 

Product is 3614958, the Multiplier 423, the Multiplicand 8546. | ior: 


Z | e e | Li | , 
© aug > Jn * 11 at 6 &g8 > ov 
Prodat, Dividend 3676536 85 46 BY: , produt, Dividend IT 423 Quotient. 
| Odd viden 3 T 1 N To) d. A * +4 | LL M ti I . 
| Multiplier, Diviſor 423333 Multiplican Multiplicand, Diviſor £54666 5, TE mn 1 
| ES TOTO * : 252 % | 
44 ; 1 5 


Diviſion on the contrary is proved by Multiplication thus. Multiply the Quotient by the Proof of Divi- 
miſe. and to the Male plees add the 8 of the Diviſion, if any be Ihe total Pro- OY 
aut ſhall be equal to the Dividend, if the Diviſion be right. As for inſtance in the laſt 

Example of the 16 Section of this Chapter where the Dividend is 144980099, the 

Diviſor 1798, the Quotient 80634, and the Remain 167. 7 | 


Multiplicand. 80634 Quotient. 


Multiplier. 1798 Diviſor. 
—_ 
7257%07\ Remain added 
3644386 ( | 
806341 J) 


product. 144980099 Dividend. 


From hence flow theſe two ConſeCtaries. Firſt the Multiplicand may be known if Canet ler 
the 1ultipher, and Product be given; or the Multiplier if the Multiplicand and Product. from hence, 
By dividing the Product by the other given Number. As above in the Proof of 
Multiplication. DEL | 

Secondly, If the Quotient, and Diviſor be given, the Dividend may be known by 
Aultiplic tion of the one given number into the other; as above in the proof of Diviſion, 


And if tuch numbers were queſited, the queſtions may in like manner be reſolyed. 


Examples in Queſtions of Multiplication and Diviſion. 


1. What number was that which multiplyed by I 7 produced 1380 Queſtions in 
Anſwer, 92. for 1380 divided by 15 giveth 92 in the Quotient. | at erg 
2. What number being divided by 15 will give in the Quotient g2 ? a0 3 


Anſwer, 1380. for 92 multiplyed by 15 will produce 1380. 


1 3 
Operations. 2388092 Quotient. 15 


* | 460 
92 
1380 Product. 


Particular Proof of Diviſion is peculiar to ſome particular methods of Operation; Particular 
and will not ſerve for all forts of Diviſion. And ſo the Diviſions wrought according Proof of Di- 
to the 16, 17, and 18. Sections of this Chapter may be proved by Addition; for the in. 
leveral Multiples added together with the Remain of the Diviſſon if any be, will in- 
fallibly return the Dividend; and all the ſelect wayes of Diviſion may be tryed by 
the Common way; as in the Sections before may be ſeen, and therefore needleſs here 
to be repeated, only for a Cloſe to this Chapter, and alſo to this firſt part of this Book, 


concerning Integers, take theſe few Obſervations and Theorems following. 


1. If 


1 

| Obſervations 

and Theorems. 
5 


2. 


Diviſion of Integers. Lee 
1. If a Quantity, either Magnitude or Number, be made of other two Quantities by 
their Multiplication, the one of them being the Factor, will meaſure (that is, evenly di- 


vide) the ſame Quantity made by the other, (being the other Factor.) As 20 made of 
4 into 5, the one of them will meaſure 20 by the other 4, and fo will 4 meaſure the 


ſame 20 by 5, For the meaſure of 5 is 4 times in 20, and the meaſure of 4 is 5 times 


in 20. | b | 

2. If a Quantity, either Magnitude or Number, be made of two other Quantities by 
their Multiplication, it is all one whether any other Number be divided by that one 
Quantity, or by thoſe other two Quantities. As if 20 made of 4 and 5 as before, di- 
vide 60, the Quotient is 3, ſo is it all one if 60 be divided firſt by 4, and the Quotient 
thereof 15 by 5, for this laſt Quotient will be 3. | | 

3. Frattions ariſe from Diviſion, when the Dividend is leſſer than the Diviſor, or 
cannot be evenly meaſured thereby, a Fraction will remain. As ſeveral Examples of 
Diviſion, pag. 31. and elſewhere demonſtrate. | 

4. When the Quotient and Diviſor are equal, and nothing remain on the Diviſion, 
the Dividend is a {quare number, and the Diviſor the Root thereof. As in the inſtance, 


Sect. 14. of this Chapter 99980001 is a Square Number, and 9999 the Root, De 
quibus in ſuo loco. TINS e 
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Fractions ne v 


Numbers to be examined are Fractions, ſometime called Fragments, ſometime Parts, to Integers to be 
ſometime Broken Numbers. This ſhall be done generally and particularly. dealt with. 


In general, it is requiſite! ro know what they are, whence they come , and how to 
exprels them. : = LOT. 


Fractions what 


they are. 


By what paſſed before Chap. 2. pag. 5, and 6, Kin, may ted 


Broken Numbers, , or broken parts of a Whole Number, extending infinitely under an 


Unit as 1 do above. 5 
They ariſe from the Diviſion of their Integers, as was obſerved in the laſt Chapter 
before, and in ſumm are expreſſed with the fame Notes or Characters, as the Integer 
from whence they come. Thoſe ariſing from Abſtrat# Integers are firſt to be treated 
of; and the proper ſubject of this Part, where Fractions without any other note of di- 
ſtinction are to be taken for ſuch. To proceed then, TS 
Fractions as they are broken numbers, ſo are they brokenly expreſſed, verbally, or 
in writing, by two termes or numbers, diſected as it were the one from the other, but 
Integers are uniforme. | | 


The two termes or numbers expreſſing a Fraction, are by ſome ſet one before or 


hence they 


ariſe. 

Abſtra& Fra- 
dions firſt trea- 
ted of. 


Broken Num: 
bers brokenly 
expieſſed by 


2. Terms. 


over the other, with a Colon between them. As Two thirds thus, 2 : 3, or thus 0 185 


but the moſt uſual form is to ſet them one over another, with an interjacent line. As 
Two Thirds thus, +. | | 

Of theſe two termes, the neathermoſt under the line, or to the right hand of the 
Colon, denoteth the Unit to be divided into fo many equal diviſible parts, and is called 
the Denominator. As if it be 2, it noteth the Unit is parted into halfs, if 3 into chirds, 
if 4 inta.faurths; ec. , ͤ . eee e e e My e, - war 

The uppermoſt, or foremoſt to the left hand, ſheweth how many of thoſe: parts into 


Which of them 
Numerat, 
and which 


Denominator. 


which the Unit is broken, are ſignified to be contained in, or taken from the contenc 


or value of the Fraction, and this is called the Numerator, and ſometime Nominator. 
So that the Numerator alway containeth the number of the parts ſignifyed by the Fraction; 
and the Denominator the greatneſs of thoſe parts. rg 


any one Integer divided or broke into five equal parts, which content. may be demonſtra- 
ted by ſuppoſing the Unit or Integer to be the line a. e. equally divided into 5; parts, 
the Diviſion made by ↄ upon the line toward a. ſhall be equal to the Fratlion & of that 


As in +, the Numerator 1s 3, the Denominator 5, and the Fraction ſignifieth three parts of Example. 


line, and the reſidue of the line marked with o. e. ſhall ben, and make up the whole 


line, Ge. eri l I 
3 oP Numerator. 
Q 
FF — Ee 
6 3 5 Denominator. | 
M | From 


ROLES 


- 


— ů ů ů ge” tha 3 


— g rages DAS ho 4} 


r ES I IR 9 
a 4 — _ —— 
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Ser Hen — —¾ 


RE 8 Lib. I. Part Il. 


Inlarging the From hence it appears. The more the Denominator is increaſed, the farther is the 


Denominator of valpe of the Fraction fromthe whole Number or Integer, and the more the Nunerg- 


Numer ator 


what effed, 197 is augmented, the nearer is the value to the whole. Again the Vumerator may 


4 


what. 


be inlarged til] the value be more than the whole, and contrary wile the Denominator 
may be diminiſhed till the Fraction become an Unite or more; but the Denominator 
though never ſo great, yet will ever import a part of the Integer, though never fo 


| ſmall, For every Frattion if the Dezominator be increaſed is leſs, and if decreaſed is 


The Principle greater in quantity. All this dependeth on that fundamental principle. Such propor- 


on which the tion as the Numerator beareth to the Denomingtar, the ſame beareth the parts ſigni· 


effect depends. fied by the Fractiun to an Unite as in } of a Shilling, it is evident that 3 to 4 is as 


+ ro 1 ſhilling, or 12 pence, three quarters of which being 9 pence 9 to 12, ſhall in 


proportion be as 3 to 4. 


' Which Terme: MNumerators, and Denominators, compared one to another, are called Heterologal, 
are Heterologal and ſometime Hererqgeneal Texmes; but either of them by themſelves, are called Ho- 


p en nolog al, and ſometime Hunqgeneal. 


As in Integers the Numeration of their Quantities precedeth their Denomination, 


1 is ſo in Fractions, the Numerator 18 alwayes pronounced before the Denominator. 8 
pronounced be- The Numerators are verbally expreſſed by Cardinal Numbers, as One, Two, Three, 
fare the Dem- Four, &c. The Denominators are beſt pronounced by the Ordinals, as halves, thirds, 


8 fourths or quarters, fifths, & c. As 4. 4. f. 22. thus, one half, three quarters, ſix 


That by Cardi- , 
_ - this by ſevenths, ſeventeen twentieths, &c. 


Ordinal Num- ln particular, Fractions (as well as Integers) are capable of being diverſſy conſidered, 
bers. in reference both to their quantity and quality; as they are ſingle or plural, abſtract 


Frallions di-, or contract; generally or ſpecially. A ſhort narrative whereof followeth in the en- 


verſly divided. ſuing T able 


ble of SD | „ | 
ren = | Numerator 5 Commenſurable. 
Fractions. wh | Plura | 5 
„ eQuantity Sn Incommenſurable, 
| f = _ (Certain, 1 | 
. ( Denominator 4K 
15 { (Uncertain, | 
Fractions 5 8 - Naturally Les than 1 Unit 
1 | / | 3 * ä Lis 
conſidered in Cabſtract 333 | 
| | NG (Nominally. Arithmetical. 
Quality 7 Generally. 4 1179 | 
| TO Figural. 
Contract Decimal. 


Aſtronomical. 
J Logarithmical. 
\ Coffical. | 
# Surde. 
( Speciofal. 


Specially. 


Quantity of a The Quantity of every Fraftion, as before noted, being ſignified by his Numerator, 
Fraftion how and Denominator, both Termes are to be conſidered diſtinctly for the particular know- | 


Siznified. ledge of the Fraction. 

Numerator The Numerator denoting the content of the Fraction, ſhews whether it be a ſingle, 
notes the con- or a plural Fraction; that is, wherher it contain only a part of the Integer. As; + 1; Cc. 
tent, if Single or many parts. As 3. 4.4, Cc. 5 1 


or Plural. Theſe plural Fractions are again diſtinguiſned into Commenſurable and Incom- 
menſurable. 3 | e 
Plural are Commenſurable, called Compoſiti inter ſe, or Numbers compound among themſelves, 


Commenſurable are ſuch as beſides an Unit have ſome Number that will divide exactly both the Termes 


or Incommenſu- without leaving any Remain. AS f is Commenſurable, for both the Termes may be 
* evenly divided by 5. py | | | "oO 
common and The Number ſo exactly dividing the Termes, is called the Common Diviſor, or 


Greateſt Com- Meaſurer, and becauſe ſome Termes have more Numbers than one that will thus di- 
mon Drviſor vide them, the greateſt of theſe Numbers is called the greateſt Common Meaſure, or 
| Diviſor, and in Latine Communis menſura maxima , or Communis Diviſor maximus 
As e, may be exactly divided by 2, but the Greateſt Common Meaſure is 6. | 


Incommenſurable, 


Chap. I. % Htegtri :! 43 
'F 5 95 i 5 . WE. 1 Bo”. E PIT 
= jncommenſurable, called Primi inter ſe, or prime among themſelves ; are. they that nene, 4 
Cannot be meatured by any, Number but an Unit, which not dividing properly, they %* * their Ia; 
have no number that will ſerve tor a Common Diviſor evenly, to divide both; the Lerms My 
vvichout leaving ſome remaining number upon the Diviſion of one of them. As 25 


W where 9 may be exactly divided by no number but 3, and, 3 caunot exactly divide 20, 


but 2 will remain. Such Fractions are ſaid to be in their leaſt ferm. | 


= The product of any Incommenſurable Terms multiplied one into another, is called. Common Diuijor 
ni Latine Dividuus communis minimus, and in Engliſh-the leaſt common Dividend, of > /. 
= which little uſe is made, but the Common Diviſor is very uſeful, as may be further | 
W {cen in the next Chapter of Reduction. Here by the way may be ſeen the Diſſerenee be-. DiFerente he- 
W :w-cn Prime and Compound Integers and Prime and Compound Fractions. Uncom. teen Integers 
pound Inregers can be meaſured by no number of multitude exactly. As 3. 5. 7.11. e waband 
, G&c. Bur Frattions may have either of che termes taten ſingly, or apart, a Compound 
WE 1nteger; yet may be Primi inter ſe, conſidered joyntly. As , is [ncommenſurable, chough 
both 8 and g are Compound Integers. © e ee io EARS $a 
= Frattions are again conſidered in reſpect to their Denominators, which are either Denmthatit 
Certain or Uncertain. N 4s e ee of . 
= The Denominators are certain in Decimals, Aſtronomicals, and Logarithmes, the firſt tain. 
alwayes increaſing or decreaſing by 10. Ihe ſecond by 60. The third according to the Where certaing 
Kadim, and are omitted; becauſe certainly know. 3 and omitted, 
Gerodaticals certain in regard their Denominators are known by their Deuominations, Geadetical, 
but various according to ſuch Denominations, and the Denominators of Frattions ſome- bom certain 
time uſed with them are uncertain. N | "JT TIRE = 
= All other Denominations beſides theſe are uncertain, that is may be any abſolute Where unter. 
Number or Quantity wharſvever ; and therefore of neceſſity muſt be expreſſed. ain and ex. 
= As Fractions are conſiderable in their quantity, ſo in their quality. As Whether they 2794 
are Abſtract or Contract. Abſtract are free from any reſtraint, but may be a part 7 44 - 
parts of any quantity or magnitude. Contract on the contrary have fome annexed De- Ab/trad of 
| nomination, or ſpecial Denominator. V „ Contract. 
Abſtract abſolute Fractions, have community in their nature with others of what ſoft 45848 what: 
ſoever that is to be inferior to an Unit be they ſingle or plural in their Numerators ; but 25e ne 
they have a name proper to them for diſtinction ſake to difference them from other ſorts, AH F 
that is Arithmetical Fractions ſome time called Abſtract, Vulgar, or Common Fractions. ions. 
Theſe are ſuch as before in this Chapter are inflanced, 'and hereafter in this part at 
large handled. 2 5 1 3 HO | 
Contract Fractions, like Integers, are more generally comrad in Geodeticals. and Figu- Contract Fra. 
ral Numbers, and more eſpecially in Dectmals, Aſtronomicals , Log avithmes, Co 7 #4 Hons General” 
Surdes, and Species, Iu the two firſt, and three laſt principally % reaſory of their * Pera. 
Denominations: In the other thiree by their ſpecial Denominators, as well as in reſpect 
| of their Denominations. The Nature and Operations of which were briefly before 
touched, Chap. 2. but are particularly to be unfolded in the ſeveral parts of the two 
. SEL ns 1 „„ e eee 5 | 
Denominator and Denominat ion though fometime ufed promiſcuouſty A differ in Me Denmi. 
reſpect of Quantity and Quality, the Denominator ſheweth as before the greatnefs or ate, and De- 
ſmalneſs of the parts the Integer is underſtood to be divided into, the Denomination decla- * ay 
| reth the Nature of the Integer, of what kind or quality it was, whither Pounds, Oun ces. 
Yards, Ells, Men, Moneths, &c. Cs . „ a - 
The Denomination is ſometime called the Sirname, this annexed makes any abſtract Sirname of 4 
Fraction contract, and thereby makes the number ſeem to be doubly denominate , Viz. fon wor. 
As to the Denominator and Denomination, therefore are Frattivns accompted before lets 
abſolute than Integer. WIEN 3 133 1 
Arithmetical, or Vulgar Fractions, in this pare dealt with as they ariſe from Integers; As Abtraf 
ſo in ſome things are like them, but in others different. As a greater Integer cannot be Fractions agree 
fubſtracted from, nor divide alefſer : But a leſſer Fraction may be divided by a greater, ang fer with 
though in Subſtraftion they agree, that the Subrrabendfhall be the leſſer number. They "© 
agree to be compoſed, and diffolved, but their Operations therein are different, and the 
moſt eaſie in the one, are moſt difficult in the other, though in the prime and compound 
parts of Original Numeration they take part with Integers, to be added, ſubſtracted, 
multiplyed, and divided, yet becauſe of their Denominators, they relemble the mode 
of Contract Numbers when their Denominators are unlike, and will firſt be reduced be- 
fore they can be added, or fubſtracted, and ſo compared to Integers in their Simple 
Elements go in a Retrograde motion, placing Ortive Numeration before Original, They 
mix well enovght with integers; and are as hand maids to them, whenee ariſe the firſt 
fort of Heterogental Numbers, Who in this part wirh tent receive their © Needs and 
Refolurions, 


. Reduction of Fractions. Lib. I. Patt I 
Whence Inpro- Reſolutions. In Fine from the mixture of Integers and Frattions ; iſſue Improper Fra. 
wy lation tions in reference to which others are called Proper Fractions, between both which 
: increaſing the Numerators of Proper Fractions, or the Denominators of Improper 
| Fractions, Equal Fractions ſpring forth, and are all eaſily known thus. 
Proper Fractiunn Proper Fractions alwayes have the Numerator leſs than the Denominator, for then 
what. the parts ſignified are leſs than an Unit or Integer, though the Terms be never ſo 
great. As 7. . Cc. = | Mee. 
Equal Fraun Equal Fractions have the Numerator, and Denominator alwayes equal, and then the 
_ what, Fraction is equal to an Unit. As f. . 33. Cc. and it were better to expreſs ſuch by 
: ſeeing they are but 1. Theſe are improperly called Fra ctions, becauſe they contain 
one Integer, but are thus repreſented for convenience in work. e 


| Improper Fra- Improper Fractions have alwayes the Numerator greater than the Denominator, for 
&im what. then is the Fraction greater than the whole. As . 37. . . &c. 4 | 
Proper Fractin Proper Fractions are of two kinds, Conjunct, and Divided. NY. 000 
Conjun. Conjunct, ſometimes called Fractions of Integers, are ſuch as are conjoyned together 
by the Copulative[and]J. As . and *. &c. implying more broken parts than one. 
Divided. Theſe Disjunct or divided, are frequently called Fraction of Fractions differenced from the 
are Eractions of other by the inter vening [of ] inſtead of Land]. As ; of 3. Cc. denoting only a part 
Fractions. of a Frattion, WHT, | MODE THIOL 22 VE 
Improper Fra- Improper Fractions allo are of two ſorts, Vix. either they include ſeveral Integer. 
&jons of 2 ſorts. As ?, . &c. or elſe one or more Integers with ſome part or parts of the Integer. 
47 As 5. . &c. | e | r HOSTS T1 YR ee 
Elements of The Simple Elements of Fractiont in ſum may be concluded under two heads; 
Fracfions. either to increaſe or decreaſe, their Terms or their Value, theſe as more eſſential are 
comprehended under Original Numeration. Thoſe as accidental under that part of 
Ortive Numeration, called Reduction. ; A uh 


* RG 
py di 


H A. e II. 
Reduction Fractions. i 


Reductim what Educt ion in general, is that part of Ortive Numeration, whereby one Number, ot 
and how uſeful. Magnitude is reduced to another. Uſeful in Fractions and Contract Numbers, that 
they may receive a more apt form of Operation, inthaſe to bring them from one Term 

to another; in theſe from one Denomination to another, yet in both retaining the ſame 


value or content. 3 1 | 
What it conſiſts Reduction confiſteth principally in Multiplication, and Diviſion, yet occaſionally con- 
in. verſeth with Addition and Subſtraction, as neceſſity requireth. KO! 22 


Te work there- Reduction ſo far as concerns Arithmetical Fractions now in hand will be underſtood in 
of to be ſeen in two things, Operation and Probation. . N 1 x $* 


the SeeHons Operation may be thus methodized. 
following, As . 


1 


| To their leaſt Termes Tb the great Common Meaſure. 5. 1. 
proper Fractions 1 e a0 45; 
| A. 


by Bipartition, Tripartition, Cc. $, 2. 


1 Conjunct by Multiplication. E 3. 
To like Denominators. 18 2 by Multiplication. 5 
| nn To Integers or mixt Numbers by Diviſion. 8. 
Improper Fractions From mixt Numbers, by Multiplication and Addition. S. 6. 
Reduction of Inte = 125 the form of an Improper Fraction, by an Unite. 5 
* o any deſired Denominator, by Multiplication. S 
Proper or Improper Fractions to any deſired Denominator by Multiplication 
and Diviſion. | "$16 | 717 750 , 
Integers with Proper, and Improper Fractions. | | WI 


6. Abbreviatim The firſt ſort of Reduction belonging to Proper Fractions is to reduce them to their leaſt | 
by the Common termes. This is commonly called Abbreviation, becauſe it doth abbreviate or cut ſhort the 
Diviſor. terms of a Fraction, and fo conſequently the work therewith. And becauſe by Euclide, 
I!. J. Prop. 19. if one Number multiply two Numbers their Products will retain the ſame 

| proportion 


CD mw . 


Chap. II. Reduction of Fraftions; 


proportion either to other the Numbers did before AMultiplication; of neceſſity if one 


terms. 


15 ' ws. 4 
« #4" of 8 # 
. EY * 
: * 
"* 


Number divide two Numbers, the Quotients muſt be till proportional. And hence it 
is evident that the termes of the ſame Fraction may be infinite, and yet bear the fame 
proportion one to another. As may be expreſſed by N.. +. 4, Cc. multiplying'both 


terms by 2, and by +5. 45 &c. multiplying by 3, every of which Frajons is fill in 


value, but. And as in denominate numbers it is not proper to ſpeak of 100 pence, Moſt proper to 
oo ſhillings, or ſuch like, when there are other Denominations to abbreviate the num. ſet Fractions in 
rs. So neither in Fractions is it proper to mention any termes ſave the leaſt that they Heir left 


may be reduced into. Wherefore then upon the whole matter, becauſe Abbreviation is 
but brief Diviſion, it appears that if the Greateſt, or Commenſurable termes of any 


Fraction be divided by any number that will equally meaſure or divide them without 


Jeaving any remain, then ſhall the Fraction be expreſſed in lefſer terms by help of this 


Common Diviſor; that is to ſay, by dividing both Numerator and Denominator, there. 


by obſerving to let the Numerator of the new Fraction, be the Quotient of the old Nu. 

merators Diviſion : And the Denominator his Quotient likewiſe. | 
Commenſurable terms ſometimes admit ſeveral Commun Divilors , among which 

ſome one is the greateſt. As in the foregoing Chapter was obſerved ; wherefore it is 


neceſſary to know how to find this great Common Diviſor , becauſe thereby the Re- 


duction is perfected at once, when the leſſer Common Diviſors repeat their operations 
{ſeveral times. > | 


The Greateſt Common Meaſure of two Numbers, by Exclide, lib. . prop. 2. is found 


How to find the 
Greateſt Com- 
mon Drviſors 


by Sabſtraft;on, but the far better way is by continual Diviſion of the greater by the 


leſſer, and of the Diviſor by the Remainer till either a Cypher or an Unite remain. For 
that Diviſor which firſt divideth the Dividend without leaving any remain, is the Grea- 
teſt Common Meaſure of both the numbers, and both the numbers thereby are found to 


be Commenſurable or Compound among themſelves. But if no ſuch Diviſor be found 


till an Unit remain, the numbers are Incommenſurable, and will not be reduced to leſſer 


Example. If 5434 were the FraQtion given, and it were deſired to know if the Num. 
bers were Commenturable, and if ſo, what is the greateſt Common meaſure, and conſe- 


Example. 


quently their leaſt terms. Then dividing 5888 by 4899 , and 4899 by 989 the remain 
of the firſt Diviſion, and again 989 by 943 the ſecond remain, and fo continuing this 


manner of Diviſion 23 is found to be the firſt Diviſor, that leaveth © remaining on the 
Diviſion, wherefore the Fraction is Commenſurable, and the Great common Diviſor is 


23. by which both terms divided, the new Fraction is found to be 2:3 which are the 


feaſt terms of 377.7 and numbers Incommenſurable. For dividing 2.7.3 as before, no Di- 
viſor will be found evenly to divide them till an Unit remain which as aforeſaid neither 


multiplyeth nor divideth, 


4899 (889 . i 26 
5888 (1 4899 (4 989(1 94(3(20 46(2 4899(213 Numerator. 


9" 99 een, , ON 20g 
Un. 3 2 2 
| P 
(48- (ot (43 - „„ | 
— 25601 21304 43(1 L (20 —( 2 58880256 Denom. 
24 43 * 2333 


22 


By frequent practiſe ſome Common Diviſor or other if not the greateſt may quickly 
be eſpied. To ſpare therefore ſuch multifarious Diviſion in getting the Greateſt Com. 


5. 2. 22 to 
abbreviate the 


mon Diviſor. It is common to ule Bipartition, Tripartition, or any ſuch ſelect Diviſion Common way. 


by the Digits, as in the Chapter of Diviſion before was ſet forth, if the given terms of 
the Fraction will exactly be divided by any of them; eng che Numerators along 
upon a line, and the Denominators beneath, and ſeparating the ſeveral Quortients in the 


work, with a down right line or daſh of the Pen. As if 2-53 were to be reduced into Example. 
ts leaſt termes ; firſt mediating, or taking half the Numerator and Denominator, As 
below till A, be brought forth, and then the third part of both numbers accordingly, At 
laſt the Fraction is reduced to: thus. x 
288 | 144 | 72 | 36[ 18] o| 3] 
576 | 288 | 144 | 72 36186 2 | 
N Alſo 


46 


Where Opbers 


are at the 
right hand. 


S. 3. To bring 
Conjuncl Fra- 
tions into one 
Denominator. 


Common Deno- 
minator what. 


When only 2 
Fractions are 
given, and the 
Denommnator 
Incommenſura- 
le. 


Example. 


When the De- 
nominators are 
Commenjurable, 


Example. 


Reduction of Fractions. Lib. I. Part II. 
Alfo where Cyphers are in the terms of the Fraction to the right hand as before in 


Diviſion, a like number of them from both Numerator and Denominator may be cut off 


by a daſh of the Pen, and the reſidue left, or reduced lower if it may be. As 1. 


40 0, 


thus J will thereby appear to be bur . Alſo if from 35.2 be cut off the two right 


hand Cyphers, the reſidue }.; ſtraight way is ſeen to be but ;. 5 
But if no ſuch Common Diviſor can be found among the Digits, then the great Com- 
mon Meaſure, if any is to be ſought, as before; and the Fraction reduced to its leaſt 
terms thereby. 06 | 3:2 
The next fort of Reduction belonging to proper Fractions is to reduce them from 
Different to like Denominators, that they may be expreſſed in more Commodious num- 
bers. For as in Integers, Units muſt be added to, or ſubſtracted from Units, Tens to 
or from Tens, &c. And as in Denominate numbers Pounds muſt be added with, or 
taken from Pounds, Shillings, with or from Shillings, &c. So in Fractions, muſt halfs be 
added to halfs, thirds to thirds, &c. and ſubſtracted accordingly, or elſe if the Deno- 
minators be unlike, both muſt be reduced to like Denominators before Addition or 
Subſtrattion. 


The Reduction of different Denominators into like Denominators is ſometime called 


Reduction to one Denomination, and the Denominators reduced being all one, the fame 
need be ſet down but once to all the given Fractions, which Denominator ſo placed is 
called the Common Denominator. . 5 PN 
This Reduction differs as the Fractions to be reduced are Conjunct, or Disjunct. 
Proper Fractions conjunct are two, or more. e | 
When two Fractions are given to be thus reduced, diſpoſe them for form ſake on 
either {ide of a Croſs, and if the Denominators be Incommenſurable multiply both the 
Denominators together, and that product ſhall be the New or Common Denominator 


to both the given Fractions; Then for new Numerators multiply Croſswiſe the Nume- 
rator of the one Fraction by the Denominator of the other, and place the product re- 


ſpectively overt that Fraction whoſe Numerator was in the Compoſition. 4 
As to reduce 4 and + to one Denomination, They are ſet as at A. and then multi- 
ply 5 by 3, the Product 15 is the Common Denominator, ſet as at B. or C. allo multi- 


plying 4 by 3 the Product 12 is the Numerator to be ſet over 4, and multiplying 2 : | 


by 5 the Product ro is the other Numerator to be ſet over 2, as at D. or E. So are the 
two reduced Fractions +; and +7, 5 1 


If the Denominators of the given Fractions be Commenſurable, then firſt reduce them 


to their leaſt terms, and alternately place the leaſt term of the one under the other 
Fraction, and thereby multiply the Numerators reſpectively for new Numerators, and 
either of the Denominators multiplyed by the leaſt terms under him ſhall be the Com- 
mon Denominator, | 2 | | 


15 - 8 | | TE” | 
As to reduce 75 and —to one Denominator 16 and 12 , being Commenſurable 


reduced by 4 their greateſt Common Meaſure, make their leaſt terms 4 and 3, which 
3 coming of 12 placed under 16, and 4 coming of 16 under 12, the work appears as 
at F. then multiplying 13 by 3, and 7 by 4, the Numerators 39 and 28 are produced at 
G. and 16 by 3, or 12 by 4 the Common Denominator is found to be 48, and the work 


_ | 1 2 1 2 
ſtands compleat as at H. where is found = 2 and — = 48 being reduced. 


48 12 
0 lern 161.06 . 
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- pators multiply all the Denominators together for 


all the other Fractions except its own Denominator, 


fame value, and leaſt terms, do thus. Reduce all the Denominators to their leaſt 


minator, and thereby new Numerators, as in the Operation laſt before. Example. To Example. 


reduce and 2 and = Thus the Denominators abbreviated to their leaſt terms are 


Chap. „ Reduction of Fractions. e 


1 > = C (4-0 4 . s * „ 8 1 9 8 a "ED 1 f 15 WY Wh. Sp 
When more than two Conjunct Fractions are . to be reduced to like Denomi- When 
mo 8 


* 
* 3 


more than 
e Common Denominator, and to 1 fh Ben. 
6nd new Numerators, multiply each Fractions Numerator, into the Denominators of minators Incom- 


menſurable. 


: 8 . 6 . . . TY 8 . 2 ow 0 1 1 7 5 25 
As to reduce — and + and — into like Denominators, multiplying 2 the Numerator Example. 
8 5 yr 


of the firſt by 5 the Denominator of the ſecond Fraction, and the product 10 by 7 the 


Denominatcr of the third, the amounting Product 70 is the Numerator of the firſt 


fraction. For the ſecond Multiply 4 the Numerator of the ſecond by 3 the Denomina- 


tor of the firſt, and the Product 12 by 7 the Denominator of the third. So the Product 
84 is the ſecond Fractions Numerator. Then multiply 6 the Numerator of the third by 
5 the Denominator of the ſecond, and the Product 30 by 3 the Denominator of the 
firſt. So is 90 the Numerator of the third Fraction, unto whom the Common Deno- 


: minator ſhall be 105. for 3x 5 = 15*7 = 105, and the three reduced Fractions ſet as at 


I. or K. ; 
Denominators. Numerators. 

Z 6, Saab, LE 5 
F OY 1 Wi : 
13 155 1 3 o Jo and 84 and o 
7 „ 7 3 A 

JJ ͤ ͤ 10% 183 105 

105 70 84 90 . 5 


— — 8 — . — 


some deliver the Rule thus. Multiply all the Denominators together for a Common Variety of 
Denominator, and divide that Common Denominator by each ſeveral Denominator, and wark 
multiply the ſeveral Quotients by their reſpect Numerators. As in the laſt Example. 


s , 
5 1 | 3 „ | 
105033 rog (21 105(15 
—_— 84 90 Numerators. 


Common 105 Denominator. — — — 


; — — 


Either of theſe wayes will ſerve if the Denominators be Incommenſurable , but if When the Deno- 
the Denominators, or any of them be Commenſurable, the Fractions thus reduced will , 

f ; OTE : g Commenſurable. 
not be in their leaſt terms. Therefore to reduce Conjunct Fractions of unlixe Commen- 
ſurable Denominators to one Common Denominator, and yet keep the Fractions in the 


termes, if they be all Commenſurable, and by theſe leaſt terms get a Common Deno- 


2. 3.4. the Common Denominator gotten thereby is 24, and the ſeveral Numerators 
18. 20.21. As by the Opperation appears. | 


1 
1 24 (6 VV Fan ion ; 
| 6 F 18 and 20 and 1 
— — — 2 
4 18 20 21 F 
8. . 4. 24 — — — 


When all the Denominators are not Commenſurable but only ſome of them, then When not all 
either firſt reduce thoſe Commenſurable to one Denominator, and after work with this „e Demmina- 
reduced, and the other remaining Fraction or Fractions, or elſe reject thoſe leſſer De- adapt a 
nominators which are even parts of the Greater Compound Denominator , and work , 
with the other Denominators, and the greater Compounds. 


5 0 — . . . 
Asto reduce and 2. and — like Denominators ; becauſe 4 is a part of 8 Example. 


it may be rejected, and only 8 and 5 multiplyed for the Common Denominator, 


FVeduction of Fraftions. Lib. I. Part II. 


Or elſe firſt reducing — and 8 the new Fractions are A which reduced with = 


make 2 — 5 = = as in the Operations following. 


30 and 25 and 16 


Land = and — 
8 5 


0 


40 


8. 4. Fratrins To reduce Proper Disjunct Fractions; Multiply all the Numerators one into another for 


1 0 — 8 a new Numerator, and in like manner all the Denominators together, and the new De- 
reducea. 


Example. nominator is produced. So = of * of - reduced will be = 


Numerators. 2 Denominators. 


I 
3 
3 
5 


13 


When ſome of If any of the Alternate Heterelogal Terms in the Fractions given to be reduced be 
= "—_ _ | Commenſurable, the new Fraction gotten as above, will not be in its leaſt terms, unleſs 
— ſuch Heterologal termes be firſt abbreviated to their loweſt, and operation made there. 


Example. with as before. So 7 of = reduced without abbreviation will be — but if the Hetero- 
logal terms 2 and 4 be firſt reduced to their leaſt terms, and then Multiplication made of 


theſe new Homologal terms as before, the new Fraction will be 175 in its leaſt terms. 


5. 5. Improper The next kind of Reduction belongeth to Improper Fractions, and is double. Firſt, 
Fradions redi= To reduce Improper Fractions into Integers or mixt numbers. Divide the Numerator 
ced to InteZ27%% hy the Denominator, and if any thing remain after Diviſion adjoyn it to the Quotient in 


Example. | form of a Fraction by ſetting the Remain over the old Denominator. As 5 ſhall give 


5 Integers, and 7 the mixt number 3 = 


Improper Fraction (5 Integers =5(3 5 Mixt Numbers. 
7 3 | 
6. 6. Intezers This Re duct ion is oft-times needful at the end of Operation, that the Reſolution of the 
and Fraclions Qyeſtion in hand might be more plain, | 
reduced to In. *" Secondly onthe contrary, when any mixt number is to be reduced into an Improper 


_ ad Fraction. Multiply the Integer by the Denominator of the Fraction, and to the Product add 


the Numerator of the Fraction, and this Product ſhall be the Numerator of the Impro- 


Example. per Fraction, the old Denominator ſhall ſerve ſtill. As 1 3- reduced into an Impro per 


Fraction fhal] be For 13 multiplyed by 4 produceth 52, to which 3 added the Nume- 


l to the Denominator 4. | 
| rator is 55 4 This 


Chap. II. Redudtion of Fratlions. 49 
This Reduction in many times neceſſary is the time of Operation, when mixt Num- 

bers either happen, or are givennmn. 8 „ e 
When any Integer, together with Fractions are found among the given Numbers, or 8. 7. Integers 

happen in the work that the terms may be kept diſtinct, it is convenient to ſet ſuch In- Jer as Fra- 

tegers in the form of a Fraction, This is eaſily and ſpeedily done, by placing 1 under ions. 


the ſame for a Denominator. As 3. 4. &«, thus, 2, | 77 Oc, Exempll, 
Sometime.it may be requiſite to reduce an Integer into a given Denomination , though 8. 8. Integers 

if it be not of abſolute neceſſity, the former way to place an Unit under it be better for reduced into a 

brevity in Operation; but when occaſion requires, it may be thus performed Multiply Penomination 


the Integer given to be reduced by the given Denominator, and this product ſhall be the“ 
Numerator. As to bring 10 into fourths; multiply 10 by 4, the Product 40 ſhall be Example: 


the Numerator to 4 the Denominator z and ſtand thus j 40 


—— 


Sometime it is deſired to reduce a Fraction to ſome given Denomination which is thus 8. 9. Fraftimns 
effected. Firſt let the Fractions given, be they of Integers, or of Fractions, Proper or Im- reduced into « 
proper, be brought to conſiſt but of two termes only as a Simple Fraction doth, Then Denomination 
by the Numerator thereof multiply the defirred Denominator, and divide this Product #%" 
by the Denominator of the given Fraction, and the Quotient ſhall be the Numerator to 
the propounded Denominator; if any thing remain after Diviſion, it ſhall be a Fraction 


of that Fraction, as to bring - into 60 parts, 3 multiplyed by 60, and the product Example. 
180 divided by 5 gives 36 in the Quotient for the Numerator to 60, and nothing remain. 
But if 73 were to be brought into thouſandth parts; beſides — gotten as before, there 
will remain 7 which ſhall be a Fragment of a t000 the given Denominator , Vis. 


2 of , Or by Reduftion £ 


3 1000 1500 
60 5 1000 3 
1 2 322027 656 2 I 
on v0 36 — __ 2000 Ni and 3 of 1000 
180 1 2000 3 
— — : 7 


— — 


: In like manner, if Integers, Proper Frattions conjunct or divided or both, be mixed 5. 10. Integer 
with Improper Fractions, or any other waies, and it be neceſſary to reduce them to mixed with 
one Denominator: The preceeding Rules obſerved, according to the nature of the Fractions redu- 


on ts Tk ced to one De- 
given Fractions, their Reduction will be facil, Example. If 5 a proper ſingle Fraction nat. 


with - of - be given to be reduced with 2 Integers, and 2 the Improper Fraction, to 
one Denomination. After 3 of T are reduced to one fingle Fraction, and an Unit Example. 


placed under the 2 Integers, the Common Denominator is found out 


| as before to be 
210, and the ſeveral Numerators 30. 28: 420. 735. | 
FSF ͤ ͤ „ . ·⁰˙¹ OE NDET 
5 135 @2To(zo 270014 270(210 2700105 
1 . 2 I 2 Og 2 FEW STD 
—wih of — ad . 3M. #42 9 
THE - 14 28 420 735 
9 7 A 210 55 5 — 
210 | — 
Reductional Operation ended, Probation follows, that the ſeveral operations may Prof of Re- 
proved true. 


| duZtion of 
This Proof of one kind of Reduction is alternately by another; becauſe the Fractions Fraclinnt. 


are to keep the fame equality in value, how ever differently they are expreſſed in 
greater or leſſer terms; Whence it is that Fractions duely reduced to one Denomina- Proper. 
tor, may be returned to their leaſt terms again by Abbreviation, and Fractions abbre- 


: Oo viated 


5 
„eee an eee e e EI, e eee * 1 — — N 
— — cet 2 


Addition of Frattimi. Lib. I. Part Il. 
viated to their leaſt terms may be converted to their former greater terms; that bi 
Diviſion with the great Common Meaſure, and this by Aultiplication therewith. As 

5755 __ 


in the laſt Example 7 Was reduced with others to _ which as termini convertibiles. 


may by 30 the great common meaſure or any other common Diviſor be reduced 


from the one to the other. - For = 2 


| Likewiſe Reduction of Improper Fractions reciprocally prove one ſort the other : As 


Multiplication, and Diviſion in Integers mutually do, they being performed thereby, as 
above may be ſeen. For 3 4 is but the Quotient of Fand 1 the product of 3 * 4 43. 


Wherefore 37 = 0 . 2 „„ 
I.ntegers ſet like Fractions by ſubjecting 1. As in the 5 Sect. above are ſoon reverted into 
their old form by taking away the ſubjected Unite. Integers alſo reduced to given De- 
nominators are returned back by Diviſion of the Numerators by the Denominators, 


like Improper Fractions : And ſo - ſhall return 10. | TER 
In like manner, Fractions reduced to a given Denominator may be abbreviated by 


Common Diviſors till the firſt terms be returned, In the Inſtance above 7 made — 


fore by the great Common meaſure 12 ſhall = be returned, 
But if a Fraction remained ; as in turning _ into thouſandths, the Proof is ſomewhat 


more difficult than the work becauſe of the divided Fraction. Vet neither ſuch nor 

Frattions of Fractions are deſtitute of trial. For in thoſe if the Fragment be added to 

OE the Quotient, and reduced to their leaſt terms, the former given Fraction will be re- 

Proof of the turned. And in Fractions of Fractions if the Fraction of one Denomination be divided by 

Reduttim of either of the parts multiplyed, the other will be returned in the Quotient, becauſe 
Fractions of Ds kg: 1 | | | ow” | 1 g 

Fraclins. Fee Multiplication and Diviſion prove each other. And beſides, in Contract Fractivns ano- 

pag. 33. ther kind of proof may be had; by finding the value denominate. As in the next 


Of contra Book of Geodeticks may be ſeen. But foraſmuch as Addition and Diviſion of Frattions 


Fra#ions, See are not yet taught, and both theſe Reductions are performed by Multiplication or Divi- 
Geodeticals. ſion, or a as if they were Jntegers : It may fatisfie as to the truth of theſe Re- 
duftions, if the Multiplications, and Diviſions be found right. 


1 


. 
Addition of Fractions. 


Proper Fra- 1 OW toincreaſe or decreaſe the terms of a Fraction hath been ſeen in Reduction; 
„ it remains now to ſee how to increaſe or decreaſe their value. 


„ Proper Fractions like to Integers have their value increaſed by Addition and diminiſhed 


and Diviſion by Subſtraction. | WA 3 3 ; ; 
diminiſhed by 3 contrary to Integers are leſſened by Multiplication, and increaſed by Diviſion. 
Subſtrattion & Improper. Fractions by Addition increaſe, and Subſtraction decreaſe their value accor- 
Nad r ding to Integers, and Proper Frattions. In Multiplication they are redundant by their 
the Aw value, and increaſe as Integers; defective by their Fractions, and decreaſe as Fractions. 
decreaſe. But in Diviſion are altogether like Integers. 3 
Mixt, how they proper Fractions mixt with Inproper, or Integers; are augmented or diminiſhed in 
— or de- 11lition or Subſtraction,, as before. In Multiplication they follow the 8 
” ; | | mproper 
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Chap. III. Addition of Fraflios. 1 
Tmproper Fraftions; in Piviſi if the Frattion be the Dividend tis Motient is decred- 
led, if -Diviſor the contrar 7. N e e ee 


. 
A 


>. Baſe. When the Denominators are unlike, firſt reduce them to one Denomination, , 2 
then as before add the Numerators, and under the total ſubſcribe the Common De- 


unlike. 
I; and 16 0 


nominator. As 3. and 4 reduced make then added make b= the Improper Examples. 


I&9&X1 , 


Fraction, or 1 — ſet as at C. or D. So — IND firſt reduced make 


4 12 
then added are 2 17 As at E. or F. 
1 e he! > wh ED 
3 11 . 5 3 3 1 2172 
r or iy — and = and = iS 
4 KA 20 2 N 3 RET, : 2 5 
20 ES, 12 


W then proceed as above. As if 3 = and 6 — were to be added with 4 either 3 and 6 Examples. 
the Integers added make 9, and the Fractions Ys wars make 75 or reducing the mixt 
numbers 3 1 and 6 25 into Improper Fractions, and then proceeding the ſame total is 


at laſt reſulting to 9 55 as at G. or H. 


© Ji © VE 3 
8 „ & <. 406556 
* e 98 rr tre og 
8 75 2 3000 
5 60 „ 


4. Caſe. If Integers, mixt Numbers, Fractions, and Fractions of Fractions, ars to 


z. Caſe. If Integers or mixt Numbers are to be added with Fractions, either add = 3: 
the Integers after tlie manner of Integers, and Fractions after the manner of Fractions ſe- Liegen or 


N uce WY en 3 mixt Numbers 
verally by chemſelves; or elſe reduce the mixt numbers into Improper Fractions, and with Frafions: 


LO 67 Oy” CARDS TART ao | 1 12 
" Addition of Fractions, and mixt Numbers contains Operation and Probation. Addition of 


| ; w eral. o-laſt ſpeci Fractions in- 
In Operation are four Caſes. The two firſt general, the twaylaſt ſpecial. , _ 
| I: Cafe. When the Denominators are aliks, add the Nutherators rogether , as py ü unde; 
| | YE 5 | | 7 n. a f : > 5 — 7 | 2 — 5 2 T. 
= 7ntegers, and beneath the total ſubſcribe the Common Denominator. As 7 and + ad- "PAY 
: „2 and > make , and by Abbreviation + by 10 FEE; 
ded together make 7 And ſo oa make 2, and by Abbre lation n y ſome Examples. 
{et as at A. by others as at B. 555 | 
>: ” "0 5 " B 
5 5 4: bf 1 | 3 
7 Wi 7 T7 7 . 20 5 
7 | N 200 


Denominators 


| be added together, either they may firſt be ſeverally added, and afrerwards their ſe- Integers and 
veral Totals into one total; or ele reduced to one Denomination , and then added, if Numbers 


1 5 : $6 = FO OTE with Fradtions. 
-xample, To add 2 Integers, 35 4 mixt Number, my Fraction, and — of = a Fra · Praniples: 
| W a Fr; 
; Ction of a Fraction, As at I. or K. 
d ll cas awd.” a, ; ES 
24. 49. 14 240 384 40 15 
* 20 „ #8 Eo. CC 
r Ie —+ + + of TIA of 
3 Nee W dro $i Bets | 
5 8 — ms 
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Addition 
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Frattions inclu- In Operation may happen Eight Caſes the two firſt general, the fix laſt particular. 


Subſtraction of Fraftions. Lib. I. Part II. 


32 
Prof of Ad-.- Addition of Fractions like abſolute Integers is proved by Suhſtraction and reſerved to 
—_ of Fra- the next Chapter. But Addition being learned: The Proof of Reduction in the 9. Seil. 

„pol the laſt Chapter may be remembred, and exemplified, where after the firſt Diviſion 
666 


remained a Fraction of a Fraction, in reducing of P to 1000 there was _— and 22 
| oF 00 


bath which added by the ſecond caſe above will return = As before noted, and prove 


the Reduction right. 
200 
7 
666 2 2 
„ee 4 3888 3 
RE. 
„ $1000 
Subſtraftion of Fractions. 
To find which Ecauſe a greater Fraction cannot be taken out of a leſſer, it is convenient firſt to 


of 2 Fradtions know how to find which of any two propounded Fractions is the Greater, that ſo 
given is the the Propoſitions may not be impoſſible. Which to do, Multiply the Numerator of the 
my one into the Denominator of the other, and the Product which is the greateſt ſhall de. 
Examples. monſtrate that Fraction biggeſt, whoſe Numerator was one of the Factors. As to know 


wich is the biggeſt Fraction of + or 4 multiplying 3 by 5, the Product is 15, and 4, L 
by 4 yieldeth 16, which ſhewerh — to be greater than and import a bigger part of : 
the Integer. So likewiſe 1 is more than * becauſe 10 exceeds 9, and in like manner 3 


Equal Fractions may be found, as x and + 


15 16 10 9 3 5 
%% 3 4 0 2 : - s 2 4 
Minor — — Major. — * 2 Minor both — K — Equal. 
X. . 2 5 £X'0 


Subſtraftim of Subſtrattion of Fractions, and mixt Numbers, includes Operation, and Probation. 1 : 


ded under 1. Caſe. When the Denominators are alike, then ſubſtract the leſſer Numerator from 1 
8. Caſt 3 the greater, as in Integers, and place the remain over the Common Denominator, As i 
D 7 ö | I . 1 | 8 1 | A 
pa from leaves . $0 > out of 7 there reſteth * and by Abbreviation — ſet as 1 


. 5 
Ho A by ſome, as at B by others. 


A 
2. 2. Caſe. When the Denominators are unlike, firſt reduce them to one Denomination; 
Denminata's then abate the leſſer Numerator out of the greater, and under the Remain ſubſcribe the 


unlibe. | | 
: 3 1 13383 45 49 
Eramples. Common Denominator. As in ſuhſtracting pn from - being reduced they are 35 


then 


Chap. IV. Subſtrackion of Fraftions. - "oy 


45 rom 29 leaves {- 13 ont of h re- 
then 63 ſubſtracted from 63 leaves 63 ſet as at C. or D. So = out of ; feaverl re- Examples. 


ately © or F | | 
maining 8 As at E | 
3 D 3 
. 16 13. F 
= * 7 4% KO +4 E 
7 9 5 2:4 20 20 
| 63 T * 


20 


3. Caſe. If mixt Numbers conſiſting of Integers and Fractions are given, or hap- ,, 
pen in the work, then firſt reduce them into Improper Fractions; and afterwards xt Numbers. 


2: 1 19 © Þ 3 
proceed as before. So 1 f taken from 1 — ſhall leave g as at G. and 3 ; from 7 Exanples. 
leaves 4 as at H. : 4 4 
3 3 
87 . 1 13 
29 17 | 18 
Frog "a 19 H 7 * — = — or 4= 
G41 5 1 — =— 7 4 os hs 
16 12 48 — . — 
„ a 4 
3 4 
VS 
) Li 5 | 
) 4. Caſe. If many Fractions are to be ſubſtracted from one, or one from many, then * 
e firſt add them that are to be ſubſtracted together, if more than one, into one total, and Mary Frattions 


likewiſe thoſe Subſtraction is to be made from, and afterwards ſubſtract the total of the C. 


Subtrahend from the other total, as before. As to take 4 and = from 2 and 5 firſt Examples. 


7 and 2 reduced and added, their Total is =, then 1 and 5 reduced and added, 


; „ 23 19 5 : 
their Total is =. Laſtly, 26 ſubducted from --» there remaineth 7 , the Operations 
1 appear at I. K. L. 
— SR e 
8 a TH "= 
IS 44s g ͤůmdd2 è - 1 $5207 et 58 
Re 4 e 7 on 3 
1 mY 3 2 "Oe ** 
WAL RS — NR 
3 16 3: 48 
5. Caſe. If in two mixt given numbers the leſſer Fraction belong to the Subtrahend 5: 


then to work with the Integers ſeverally after the manner of Integers , and with the 27, ee 


34 Fractions by themſelves after their manner, is the beſt way for brevity, becauſe it ag and the Leſſer 
many times Reduction and great Multiplications. As to abate 19 ＋ from 48 3, th the Subtrahend. 
5 Py, ? OC Examples. 


I 3 . 
Integers 19 from 48 leave 29, and — from * leaves 85 So is the whole Remain 29 
1 1 | I 
25 . e n > | 
at M. Alfo go : from 63 - leave 23 : for 40 withdrawn from 63 leaveth 23, 


I I I 4 | 
a 8 1 1 20 a ; 
nd ; from : leaveth 7 as at N , which as many others ſometime happen are ſo 


commonly known, that upon ſight, without further work may be diſcerned. but if 
be , Operation may be made for the Fradion as before; 1 will the on 1 
ſhorter than if all the Numbers were turned into lmproper Fractions. 


P | NM 


Fradtion be in 


5 Subſtrackion of Fraftions. Lib. I. Part II. 


48 3 Greater Homogeneal. 3 
Siren « 2 I | 
19 — Subtrahend 40 ge 3 1 . 
Eg : F 
1 — Remain. i :. x a 
„ N Se: 9 
5. 6. Caſe. If the Fractions of the two given mixt Numbers be of one Denomination, 


OP r and the Fraction belonging to the Subtrahend be greater than the other Fraction, then 
| OR. add the Denominator of the Number from which Sæbſtraction is to be made to the Nu- 
i» in the $4. merator, and abate an Unit from his Integer, and afrerward make Subſtraction as be- 
th Fs 


frame 7. — 0 : „ 1 | 
« fore, Soif 3 = were to be ſubducted from 9 --, becauſe ; 


Exmuple, 


is the major Fraction, 
6.is added to x, and 1 taken from 9. Sois the number thus altered 8 =, from whence' 


5 is 1 2: LS. OD bo = Wy "oY 

3 — ſubſtracted there is left 34 * For 4 28 EL I EI «RY 33 

= 7. Caſe, If there be but one Proper Fraction in the two given Numbers, and that 

Ore Frafim, belong to the Subtrahend, then abate the Numerator from the Denominator, and ſub- 

ene - the {cribe under the remain the Denominator, and accompt the Integers in the Subtrahend 
ubtyahenad. . | | 

Examples. 1 more, or thoſe in the Greater number 1 leſs. As to take > from 4 Integers; firſt 2 


* q 

{ ; 

ut 
© 7 
0 ©, 7 
, 
: ba: ! 
F 
"4; a5 \ 
4 1 \ 
c 7 x 
xz 
2 
, 4 
i 
2 
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* L 

7 ' 

* ' 

2 

1 44 

, 3 

E 5 4 

. 

7 5 0 

1 ; 

W | | 

.' 

, p 
4 © "i. 
A 1 
: 4 
£ 
. 
af . 
N x 
{2 Y 
„ 
by 4 - 
1 

24 
„ >» , 

q 'L 

x 

+ 4 5 

81 q 1 

41 
ol 
* 57 8 

N 
wy 4 
# . 

24 f 
og : 

» i 

"EY % 
2 x N 
7 * 
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i4 
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—1 | 
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us 0 4 

+2 
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5 

7 | 
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1 F 
Bo. 
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þ 1 

0 
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taken from 3 leaves 1 to be ſet over 3, then 1 from 4 leaveth the whole remain 3— 
| 3 — 7 


Pup Pay — . a 


As at O. So if 6 15 be abated from 9 Integers, 3 taken out of 7 leaves 45 and 6 and 1 


N J 
8 
— 


out of 9, or 6 out of 8, there remaineth 2 5 as at P. 


— 


9 In tegers. 


4 Integers. 
| 3 ns 
2 7 Subtrahend, _ | 6 25 Subtrahend. 


ä 1 | q | es | 


8. 8. Caſe. If of the two given Numbers, the Subtrahend be Integral, then keep the 


2 an Fraction intire to the Remain, 46d make Subſtraction as in Integers. As to take 3 Inte- 
7¹ Eger. ; | 5 


Example. gers from 5 70 take 3 from 5, and the remain ſhall be 2 7 


Proyf of Sub-, Probation of Subſtraction and Addition , as in Integers, ſo in Fractions is reciprocal, 
ſiraiim of the one by the other; wherefore if one of the Addends be ſubſtracted from the Total, 
Sa” Additionary work will be proved by the Remain equal to the other Addends; fo if 
the Subtrahend and Remain be added, the Subſtractionary work will be proved, for the 

Sum ſhall amount to the 8 Number, from which Subſtraction was made, and as in 

Subſtraction of Integers, if the Remain be ſubducted from the Greater Number, this 

Remain ſhall be the Subtrahend vice-verſa. Examples in the Anſwer of theſe 2 Queſtions. 


2 ng — 3 
. err * 


| MY or En — ©=4 Ix Nr r ; 0 2 gh n "ec IO F | l 
— - 2 E 2 2 8 — Ups = — — 2 » N 4 4 Y a a - > 2 3 N 

— „„ T et tin ud.» nenne — 9 

— — — — — _ ; 2 nA | : 
* 4 ky * - _ * 0 * . a 
— * —— r "> : £ s > * ne 
: s * — * 5 
— TI — one as we 


" — 
e - A 


— 
— 1 2 
- — _ 2 rr „ 
2 CA — — © Gn; 
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Queſtions in 1. What Number is that from which if be ſubſtracted, the Remain will be ? 
Addition and | <0 


Subſtraction of 4 f 1 1 
Tra. Anſwer, 75 for ſo much is the Total of 25 and 7 added together. 
2. What Number was that to which 75 added the Total was 5 2 


r TOE TALENT: — !!bU— 
— — — = = — 


Anſwer, + for ſuch is the Remain after 70 is ſubſtracted from oy 


Proof 


| 


: | hap. V. Multiplication of Fractions. 


2 


1 20 4 20 5 5 „ 2 3 


4 | 158 a — 


CHAP. v. 
Multiplication of Fractions. 


OTH the prime parts of Fractionary Numeration ended in Addition and Subſtraction, 
4 their Compound Compoſition and Diſſolution are to follow, in Multiplication and 
; 8 of Proper Fractions, may increaſe the termes but lefſeneth the value, 
as before obſer ved, in this part, Chap. 3. and of neceſſity can do no leſs, becauſe be- 


W duce a number as many times leſs as the multiplying Fraction containeth parts in it, 
Ws wherefore the Elements here may change the names they had in Integers, and Multi- 
WE plication of Fractions may be called their Diflolution, and Diviſion their Compoſition, 
chey being increaſed thereby for the moſt part both in termes, and value. Neverthe- 
WT leſs in Improper Frattions it is otherwiſe. As was noted in the ſame 3* Chap. before. 
= Muliplication of Fractions and mixt Numbers, retains no difficulty in Operation and 
Probation. 7 | 
= Operation comprehendeth Six Cafes, The firſt three Eſſential, the laſt 3 Accidental. 

1. Caſe: If the two Numbers given be Proper or Improper Fractions, or the one Pro- 
ber, and the other an Improper, and the Alternate Heterologal termes Incommenſura- 


tor, for the Numerator of the Product, and Denominator by Denominator for the 


2. Cale, If the Alternate Heterologal Terms, or either of them be Commenſurable 
firſt abbreviate them, and then multiply the new Homologal Terms as before; fo ſhall 


de product be alſo in its leaſt terms. As to multiply i. by 5 here 4 and 6 may be 
abbreviated to 2 and 3. Alſo 5, and 15. to 1, and 3. then multiplying 2 by 1, the new 


- . . 3 
Numerator is 2 and 3, by 3 the new Denominator is 9. So is T the Product Incom- 


1 een 
menſurable. So * by 8 produce : And : by 27 4 at 8. 1 


5 ing leſs than one, and making another Number ſo many times leſs alſo, muſt needs pro- 


ble, then multiply as in Integers the Homologal Terms, that is Numerator by Numera- 


| | | | 94 
Denominator of the product. As to multiply Ty by T the Product is = and : by © 
produce = or 145 Alſo 15 by 1 will produce wy every of which have their va- 
rious Collocations. As at à, or B. C, or D. E, or F. : 
| 8 B 15 Do 1 F 
= 2c teGbobd fda Si inte £ 
; VVV V 

15 9 9 


8 


„ 


Le reaſon why 
the value is 
re, though 
the Terms in- 
creaſe by Mul- 
tiplication. 
Multiplication 
of Fractions 
may be called 


Dilution. 


Multiplication 
of Fractons in- 
cluded under 
6. Caſes. 

ES 


Alternate 


Terms Incom- 
menſurable. 


Examples. 


”— 
Alternat 
Terms Com. 
men/urable. 


Examples, 


Vyaltiplicatin of Fraftions, Lib. I. Part Il. 


of Caſe. If Integers or mixt Numbers with a Fraction, or both mixt Numbers be 3 
1) „ene Siven to be multipſyed, ſubject an Unit as in Reduction under the Integers, and reduce 
1 the mixt Numbers into Improper Fractions, and then proceed as above. So 3 by 22 

. | 7 = 
Examples. 


will produce * as at K. and 4 by I produce > (Sat L. Allo 4 5 by 3 pro. 


3. Caſe. When an Integer and a Single Fraction, or an Integer and a mixt Number F | 
* and whoſe Fraction is ſingle, the Denominators of the Fractions being digits, be the tuo 
— — given Numbers; then the Integer may be made Multiplicand, and the other Number the 


Multiplier, which if a mixt Number, multiply the Multiplicand by the Integers of the 1 
Multiplier, and for the Fraction of the mixt Number take 2 z 0 c. as the Fra- 4 


ction is, of the Aultiplicand, and add to the former Product, and the total product 
ſhall be the deſired Number. But if the Multiplier be only a ſingle Fraction, then either 
take the half, third part, fourth part, &c. of the Integer according to the given 2 
Fraction, or elſe duplicate, triplicate, quadruplicate, &c. the Fraction according to tbe 
given Integer, for the Product deſired: For to multiply any Integer Fraction-wiſe by 


— is Bipartition, by J Tripartition, &c. And contrary-wiſe to multiply any Fraction 


by 2 is but to double the Numerator, or take half the Denominator; by 3 is to triple 
the Numerator, or take the third part of the Denominator, &c. And hence ſometimes 
in like fort Multiplication by Plural Frattions, if their Denominators be Digits is made 
ule of, as ſooner accompliſhed then by Reduction into Improper Frattions. 9 
Examples. Examples of all theſe varieties, at N. O. P. in the one 48 is multiplyed by 


9 1 in the other by 4 and in the third by 127 ; fo plainly they need no illuſtration. 


R E Pp 
48 Multiplicand, 48 Multiplicand. 48 Multiplicand. 
93 Multiplier „Multiplier. 12 Multiplier. 


432 product of the Integers. 9 product. 96 Product of 12. 
16 Third Part added, — 48 


448 Tetal Product. 2 
— 612 Total Product. 


wwe oo 45. Ow 


1 5. Cale. When two mixt Numbers whoſe Fractions are ſingle, and their Denomina. 
oy 3 tors Digits, are given to be multiplyed; after Multiplit ation by their Integers, and the 
gle Falun, the Fraction of the Multiplier, as laſt above-mentioned, then multiply the Numerator of 
Kc. the Multiplicand Frattion by the Integers in the Multiplier, and the Product divide by 

the Denominator of that FraCtion ; and add this Quotient to the numbers before et 
down with the Product of the two Fractions multiplyed, the Sum of all theſe ſhall be 


the 
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7 Chap. VI. Diviſion of Fraftions, 57 
che total product. As to multiply 48 2 by 12 45 firſt 48 by 12 produce 306, Her Example 
of 48 is 36, then 12 halfs is 6 whole ones, or 12 multiplying i, and dividing by 2 
k all alike, Wherefore 6 added to the other, and 4 the product of 1 into 3 make 


together 618 f. for the Total product; as at Q examined by the Common way dt K. 


and found alike. 


) 


43-5 Mulciplicand. 4947 
12 Multiplier. 55 | 
4 {Product of 121 Fl 48. x 14 618 447618 
FF ER: 8 
6 12 halfs. 8 4 pe 
$ yo. #. | 008 
618 ? Total product. 4947 


6. Caſe. When the Heterologal Terms either way are equal, cancel them, an 0 8 1 
the other Terms ſtand as they are for the Product. But when they are equal both Alternate | 
wayes take 1, for the Product ſhall alwayes be an Unit or equal Fraction. As in Ten equal, 


| | Examples. 
multiplying = by * the Product ſhall be A cancelling 3, and 3. And in multiplying xamples 
1 by = the product ſhall be 12 or 1. 


1 9 
8 ' EF 3 
eee e W138 3 ot 5 
» $ 8 24 & "To 
. 8 
A i 1 


Beſides the particular Proof of the different Multiplications one by another in Gene- Tf of All. 
8 ral; The Proof of Aultiplication as in Integers ſo in Frattions ; is by Diviſion, and to . e of 
| be fought in the next Chapter, | ee 


CREST TT 
| Diviſion of Fractions. Hs ' 


[viſion of Fratt ions may be called their Compoſition as increaſing both their terms n;viſ of 
and value if the Fractions be proper, and Homologal terms Incom- Frattions when 
menſurable; but Improper and mixt Numbers partly increaſe and partly decreaſe their ei Compo/i- 
Quotients as before noted in Addition of Frattions. Chap. 3. * 
Frattions and mixt Numbers, are divided with much facility, both Operation and Pro- {ow wrought. 
bation being performed by AMultiplication; that after the manner of Integers ; this of 
'rattions, | 


5 | 3 Diviſion of ra- 
Operation concludeth with Six Caſes, the three firſt Eſſential, and three laſt Acci- 


#tons included 
dental. | under 6. Caſes. 
|, Caſe, If the two given Numbers be Proper or Impropef Fra#jons, or the one f 


Proper, and the other I proper, and the Homologal terms Incommenſurable; the! - 455 Bi 


Q. multiply men 
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2, 
—— them to their leaſt Terms , and then multiply the new Heterologal Terms as before, 


58 Lt Diviſion of Fraftions, | Lib. I. Part II. 
multiply as in Integer the Heterologal Terms, that is to fay the Numerator 


of the Dividend by the Denominator of the Diviſor , for the Numerator of the 
Quotient, and the Denominator of the Dividend by the Numerator of the 
Example. Diviſor, for the Denominator of the Quotient. As to divide _ by — and 3 
by >, and © by Z,, the ſeveral Quotients are, ©, 2 variouſly ſet as at A. or 
2 C "4 5000-0. y let — 


B. C. or D. E. or F. N 
3 | | 9 = 2, | 
n % EWE DEVEL e 
a-X- B05 8 7 + BITC . X 20 
| 4 | | IO | 9 
2. Caſe, If the Homologal Terms or either of them be Commenſurable ; firſt reduce 


menſurable. 


Examples. and ſo the Quotient ſhall be alſo kept in its leaſt Terms. As I divided by Ih becauſe 


2 and 4 may be abbreviated to 1 and 2 the product of 2 into 3 ſnall be the Denominator 
of the Quotient; and the Product of 1 into, the Numerator, as at G. So the Quotient 


of — divided by — ſhall be 2, as at H. and the Quotient of > by 4 ſhall be - „ As 
at I. SOR, Oe 


. 1 5 „ 
f 2494 K i YH AE 
2 I 


3. Caſe. If Integers, or mixt Numbers; with Fractions, or two mixt Numbers, 


Zo 
bog nome are given to be divided; Subſcribe an Unit as in Feduction under the Integers, and re- 


Frafio or uce the mixt Numbers into Improper Fractions, and then proceed as above. S0 4 di. 


wa 2 vided by 2 ſhall give in the Quotient 1 or 5 _ as at K. and 4 divided by Las at L. 


mal give , allo 4 dividing 3 — the Quotient ſhall be 25 as at M. 


13\ 7 
3\4 (= 1 ) 4( 8 1 ++ af 
— }=( —or 5— — n 
REG $3 F2/1\5 ©3435 A265 
4. 4. Caſe. When an Integer is given to divide an Improper Fraction, or a Single 
Integer and Frattion, whole Denominators are digits, or ſuch a ſingle Fraction given to divide an 


 Frattion or Integer, then if the Integer be Dividend, double, triple, er & c. the Divi- 


mixt Number. dend according to the Denominator of the Fraction. But if the Integer be Diviſor, 
and the Impropet Fraction or other Fraction be Dividend, then either double, triple, 
quadruple, & c. the Denominator of the Dividend according to the given Integer, or 
elſe accordingly take the half, third part, quarter, &c. of the Numerator, which may 


Examples: heſt be done. As to divide 3 by — the 3 doubled ſhall make the Quotient < But 2 di- 
vided by 3, becauſe the third part of 1 cannot be had, 2 ſhall be tripled , and make 
the Quotient _ And in dividing 2 by 3 either 2 may be tripled, or the third part of 


the Numerator which is 1 taken, and this is beſt, becauſe the Quotient —— will be in its 


leaſt Termes, otherwiſe it would be +, and need Abbreviation. See the Common 


Operations at N. O. P. 
| R 


N | O 
| | 1 5 
SHE 2 3 ws 7 I ; 
2/11 14286 ä 51 | 


5. Caſe. 


Chap. VI. Dixiſan of Fractious 3539 
L 5. Caſe. When an 47 5 55 Fraction is given to divide an Integer greater in quantity, 3. 
Fraction, Diviſion may be made after the manner af Inte- Improper Fra- 
8 5 and Inte- 
ger, &c. 


than the Numerator of the 0 
ders thus ; Divide the Dividend by the Numerator of the Fraction, and ſubſtract this 
Quotient from the Dividend, and laſtly divide the Remain by the Integers contained in 
dhe Traction, and this laſt Quotient ſhall be the queſited Number. As to divide 1480 Example. 
by 3 = or 125 after 1480 is divided by 35, and the Quotient 40 ubſtracted, the Re. 
main 1440 is to be divided by 3, and this Quotient 480 is the Number ſought, As at Q. 
agreeing with the Common way at R. : * * 


37 e 20 „„ | 
"1 EY « 1 37% NN.. 
0 SE . 
232 Bf 2 (450 R 3 1 14800 480 
$440 3 SS 3 


6. Caſe. When the Numerators are equal, cancel them, and place the Denominator 5 
of the Diviſor for the Numerator of the Quotient, over the Denominator of the Divi- Vhmoleg a! 
dend. But when the Denominators are equal reject them, and vice verſa place the Nu- Terms equal. 
merator of the Diviſor under the Numerator of the Dividend for the Benominator of 

the Quotient. And if both the given Fractions be equal, for the Quotient take 1, for 

= the new Fraction in ſuch caſe ſhall alwayes be equal; and generally may be obſerved, if 

WT the Dividend be the greater of the two propounded Frathions, the Numerator of the 

WW Quotient will be greater than the Denominator, but if the Diviſor be the 224jor Fra- 


ction the contrary. As to divide - by 1 the Quotient will be 75 So 5 divided by Examples. 


S gives X in the Quotient, and 5 by 7 makes the Quotient an Unit. As at S. T. V. 
2 | | | | | | 


Numerators Equal. Denomingtors equal. Fractions equal. 
5 2950 5 N 
s = (5 | T5 382 313K 


As in Integers, fo in Fractions, Diviſion and Multiplication alternately prove each Proof of Divi- 
other, and though particularly one ſort of work may be tried by another fort, yer n ef Fra- 
regular and general Probation is by diſſolving the Numbers compounded, and compoun- att 

ding the Numbers diſſolved, Wherefore if the Product of any Fraction be divided 

by either of the Factors, the other Factor ſhall be found in the Quotient, and it the Quo- 

tient of any Fraction be multiplyed by the Diviſor, the Dividend ſhall be returned. 

Example in the Anſwer of theſe two following Queſtions. 


1. What Number is that which being mulwiplyed by — ſhall produce e Queſtions in 

| . — — "BO Aultiplication 
1 3 1 1 = and Diviſion o 
Anſwer. 1 2 for dividing = by * the Quotient is or 1 2 ae, 1 


2. What Number being divided by , will give inthe Quotient 27 
Anſwer. 2, for ſuch is the Product of = multiplyed by 2. 
Proof of Diviſion. Proof of Multiplication. 
3 3 
2 4 5) 74 IS 8 
C © 10 * 2 
10 


Hence it is evident that Reduction of Frattions o ; 
ns of Fractions may be proved; if t 
rg Frattion, being but the Product of their Multiplication, oat by 1 2 1 4 the 
b- ine Fragments, for then will the Quotient be the other Fragment, or the Sum of Fra#ions Hl 
e Other Fragments, if more than two were in the Compoſition, As in the former Factions in 


Inſtances, P 4: 
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Inſtances, 2. th 4. Sect. of kad, — — of = ” reduced became - — if therefore = 


Divif on of Frattions. ” Lib I. Part II. 


be divided by 2 e e will be © => as at U. and W. 


And the 1 of — — of — — of — unto - — vil be found true; for if 25 at. * bedivided 


by any of the three F as . Sum of 25 Fer two will appear in the Quotient, 
as at X. X. Z. 


— 


PE EEE 


This kind of Proof was mentloded before i in Bala, but reſerved till fide Divi 
Was taught ; as not probable before to be under. 


IS 


Potis ſecunde, & Libri primi 
FINIS. 


— 4 
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C CONCERNING 
Numbers generally contract,; 
In Two PARTS. 


e WHEREIN 
"6 E 0 DETI CALS Declared. 


i Regs are 4 5 
FIGURALS . (Demonſtrated. 
n | „„ of Ye PR 
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Wi e 36 <P 6 
of GEODA@ATICALS. 


ad Ufficient hath been ſaid of Abſolute Integers and Abſtratt Fractions in the former 


Book, it is neceſſary now to proceed to Contract Numbers, 
Contract Numbers: were before declared to be Numbers reſtrained by ſome 
7 annexed Denomination, or ſpecial Denominator, and Book 1. Part 1. Chap. 2. 
divided into two forts, General and Special. | 
General are ſuch 'whoſe Denominations are generally known in moſt Nations, and 


uſual not only in Mathematical Sciences, but allo in Mechanical Arts, and of Common 
and Vulgar Frequentment in Traffique, Merchandizing, Buying, Selling, &c. 


Numbers generally Contract are Geodætical or Figural. 
Geodeticals include all Numbers contracted by Vulgar Names or Denominations ac- 


cording to the common and uſual diſtinctions, diviſions, dimenſions, or legal inſtitutions, 
| cuſtoms, or uſages of Nature or Nations, As Men, Women, Horſes, Sheep, Weights, 
Mealures, &c. | "IE BER 


. 1 * 
5 . * 4% 
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After Abſtra& 
Numbers the 
Contract trea- 
ted of. 
Contract of 

2 ſorts. 
General are 


| Geod eticals 


and Figurals. 


Geodeticals 
what. 


1 28m, 
U tY 
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Whence te 


Mord. 


Geodæticals di- 
ſiinguiſbed. 


Greater 
Geod gticals. 


Integral oy 
Fracted. 
Integral what. 


Fradted what. 


Geodaticals 
haw they come 
ro be reckoned 
ainng Integers 


denominate. 


Smaller 


Ceodticals. 


Angliſh or 
Foreign. 


Enęliſh take in 


Meaſure and 


Height. 
Meaſure what. 


eight what. 


Both doubly 
cnfidered, 


Enzlifh Aſea- 
fares, 


Of Geodaticals. Lib. II. Part I. 


The word Geodetical comes from Geodæſia, and this from the two Greeh words, 


N and i, ſignifying a Diviſion, Meaſure or Dimenſion of the Earth, and may ſeem 


too ſhort to denote what is intended thereby; yet becauſe all Denominations are truly 
but meaſures of quantities or gravities, accompred according to the Standart of earth- 
ly dimenfions inftituted by the Law of Nature or Nations upon the Terreſtrial Globe; 
the Term Geodztical may fitly ſtand for the purpoſe here uſed till another more fit 
be found out. | 


Numbers thus concluded m ay be diſtinguiſhed as in the Order following. \ 


Integral. 20S NE 
(Greater 
| ter / Fracted. 5 7 
G alata - 4 CLE > Meaſure. 
c 3 5 Engliſh 7 Weighr 
( Antient Greek. 
Forrain 1 Latin, and Roman. 


Modern, Vide. pag. 1 10. to 157. 


The greater Geodeticals are ſuch Denominate Numbers whoſe Names or Denomina- 


tions admit not ſmaller artificial diviſions, or are the higheſt denominations of that 


kind or quality, and if they may be divided into ſmaller parts yet cannot be heightned 


into greater. Of th fort are Angels, Men, Women, Cities, Towns, Horſes, 


Sheep, Ships, and a multitude of ſuch other Nounes. Of the other ſort are Leagues, 


, 
i 
i 


Years, Circles, Bales, Butts, Tons and fuch like, which are capable of being di 
into {ſmaller parts or denominations. . | 
Theſe greater Geodeticks are Integral or Fracted. CE 
Integral, When ſuch denomination is annexed to any Abſtratt Integer, as 10000 An- 


4 


gels, 36 Men, 800 Ships, &c. 


Fracted, When ſuch denomination is annexed to any Arithmetical Fraction, as of 


a Ship, 3 of a Ton, GM. 

And becauſe feveral of theſe greater denominations may be parted into lower and 
ſubtiller parts, every of which parts having Proper Names, and being thereby known, 
thoſe parts ſo named become reckoned for Integers denominate, and the greater deno- 
minations omitted as before, Chap. 2. Of the Nature of Numbers was declared. For 
3 of a Ton, becauſe a Ton is divided into 20 Hundreds ſhall be called 15 Hundreds, 
which is 4 of 20, and pats for a denominate Integer, and the great denomination 
[Ten] omitted: So becauſe a Pound of Money is divided into Shillings, and Shillings 
into Pence, parts of a Pound ſhall be accompted by Shillings, and parts of a Shilling 
by pence, Cc. | | 

The ſmaller Geodeticks ariſe from ſuch of the greater as admit of ſubdiviſions and 


leſſer parts under particular names and denominations which being abbreviated with the 


greater denomination may be reduced back again from a ſmaller denominare Integer to 
a fracted Geodætick of the greater Contraction; As 10 Shillings abbreviated with 20, 
the Shillings in one pound ſhall be reduced to J. 

Geodeticals of the ſinaller ſort may be comprehended under two heads, Engliſh and 
Foreign. br ths | 

Engliſh, Include both Meaſure and Weight. . 41 Fe | 

Meaſure is the accompt of any Quantity or Magnitude taken either in length or 
breadth, or according to its ſolid thickneſs, or hollow capacity, by ſome Standart ap- 
proved as a known Meaſure. | | 

Weight is the accompt taken of the gravity of any Quantity or Magnitude accor- 
ding to ſome approved Standart or known Meaſure. 


2 


Both theſe, Vix. Weight and Meaſure referring to ſome denominations are pure as 


| conſidered per ſe, to others impure as conſidered inter ſe, but in Authours found ſome- 


what confuledly, as Money and Bread paſſing only as numbred or accompted, and 
yet notwithſtanding to have their due proportion of Weight, and Woollen Cloth gene- 
rally paſſing by Meaſure in length, ought alſo ro have due breadth and weight. 


Under Engliſh Denominations that refer to meaſures of length may be contained 


not only things once meaſured by the Inch, Foot, Yard, Ell, Rod, & c. bur allo ſeve- 
ral things accompted by Number, or as commonly called Tale, as Fiſh, Skins, Pa- 


per 
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Musk, Civit, &c. are weighed thereby. 


Wot the next Fock. 


Chap. 1 of Geodeticals. a 63 
per, &'c. for it is ſufficiently evident that every Number in ſome ſenſe is but a linear 


| Meaſure or Multitude of Units ſuppoſed to ſtand in length one by ano tber. 
| Long Meaſures therefore compriſe the Denominations uſed in Aſtronomy of Time and Tong. 


Motion. In Coſmugraphy and Geography from the meaſure of Leagues down to the 
length of Farly-Corns. In Merchandiſe the denominations of many ſorts of Silks , 
Stuffs, Linnen Cloth, Fiſh, Skins, Paper, Parchment, &c. 


Broad Me aſures imply things twice meaſured by a ling, once in reſpect to length and Broad. 
again to breadth, and contain the Denominations ufed in Geometry from Acres downward, 


| and in the ſquare meaſures of Glaſs, Plank, Pavements, Cc. In Merckandize 


Woollen Cloth, which alſo is to have its proportion of Weight. 
Meaſures of Thickneſs or Boally Capacity are either Solid, as the Sizes of Fuel, Thich, 
Meaſure of Timber, Stone, &c, or Concave whieh have hollow Capacity. Concave 
Meaſure is divided into dry and liquid; Dry take in the Meaſures of Corn, Salt, Coals, 
Lime, &c. Liquid, le, Beer, Honey, Butter, Fiſh, Oyl, Sope, Wine, &c. 
Amons Engliſh Weights but two are conſiderable, Fiz. Troy and Avoirdupois, on Weights 
| | , | 3 | 2. conſiderable. 
The Book Intituled The Path way to Knowledge Tranſlated out of Dutch into Engliſh Dutch Boob 


by w. P. 1596. makes mention of three other Weights, mentions, 


1. The Pound Tower uſual for Mintage, in the names of its diviſions like the Pound Pound Tower. 


J, but in quantity lefs, for 16 Pounds Tower make but 15 Pounds Troy. 


2. The Found Subtil or Suttle ſo termed, for that in {mall quantity it may be made Pound Subtil. 
ratable to repreſent any other greater Weight whatſoever, as Four Penny weight Troy, | 


or leſs, to anſwer in due proportion unto the whale Pound Troy with all his parts, every 
part ſenſible and ſeverally to be handled. This Weight is private to Aſſay-Maſters and 
ſuch as can make trial of Minerals, and not known to many other, neither in ordinary 


; as to ſay New Town; and Avoirdupoies, Averdupois, Averdepois, or Avairaupoys how- probably. 


ever Written ſeems to ſound like an Over- Weight, from the old Norman Language, Troy weight | 
and was either allowed upon droſſy and coarſe Goods, or probably ſold in the Countrey Wali 7own 
and the Over- Weight allowed in lieu of Carriage to a Market, W . 

By the Troy-Weight is accompted the Aſſize of Bread and ſome Liquid Meaſures quaſi =p 

conſtituted, alſo Gold and Silver Plate and Bullion, Rings, Jewels, Precious S tones, Over weight of 
| T2. on 109, 


By the Avoirdupois-Weight are bought and fold all baſe Mettals, as Copper, Tinn, rig weighed 
Steel, Iron, Lead, and ſeveral other Merchandizes, as Allom, Rozin, Pitch, Tar, jj,” "=; 
Wax, Tallow, Hemp, Flax, Beef, Cheeſe, Meal, Corants, Raiſins, Prunes, Fi 88, by pits ow" 
Almonds, Spices, Druggs, Sugar, Tobacco, Wooll, &c. So Sope and Butter When weight. 
fold by Retail, and many other Retailed Commodities whereof any Garble, Refuſe or 
Waſte comes; But Butter, Sope, and ſome other things when fold in groſs, paſs by the 
Barrel or Firkin where the Content or Meaſure of the Veſſel is allo conſiderable 


Coyne reſpecting both Weight and Number or Tale which is but long Meaſure as be- Cone reſped, 


bore noted may be placed under either of them, but though vulgarly paſſing by Tale, Heizbt and 


yet properly belongs to Tr9y-weight according to the diviſions whereof, for the moſt ber. 
part, Evelih Money is divided, and ought to be valued in Weight and Fineneſs. 
Ot all theſe in order, it is convenient ſomething be ſaid, and their Dimenſions and 


WJ Diviſions teen, before Foreign Meatures and Weights be {poken of. 


Engliſh Meaſares. 


ws 


Ihe NMeaſures of Time and Motion being properly Aſtronomicals, having certain De- Meaſures of 

nominators and ſpecial Operations belonging to them are referred to the ſecond part T0 _ Mo- 
| ion. See 

Book 3. Par. 2. 


Barley-Corn 


Coſmographical and G eographical Meaſures of length begin at a Barly-Corn, and in- 
reaſe upward to a League, in Latin called Leuca, which is the greateſt denomination the beginning of 


WPrincipally in uſe with Mariners, for with Geographers commonly the greateſt deno- Long Meaſures - 


mination 


— Of Geedaticals. — Lib. I. Part, 
Leagie from mination is a Mile, generally thought to be derived from the Latin Mille, ſigni 
the Latin 1000, becauſe a Mile with the Latins contained "Fon ſo my Nauen but an il 


Length of an . 1. That an En gliſb Mile ſhall contain lo many Furlongs, Bunde and Feet may 
Englijh Mile. be ſeen inthe S eds, Anno 35. Elix. Cap. 6. Intituled, An Att for the Reſtraint of New 
Buiiding, &c. and long ſors the making of that Statute was a Mile of the ſame 

content. 
Palton brin- *, 2 The Collection of the 82 nen at large by Ferdielands Pulton,; Printed 1640, 
ted in the u pag. 1191. in the Statute of 35. Eliz. laſt mentioned deſerves Correction, who there 
ber of F735. makes 1 Mile but 5 Furlongs, whereas it ſhould be 8, as by another Printed Copy by 
= and other good Authours may appear, 
Perch, ſeveral X. 3. A Perch or Pearch hath other names, as Pole, Rod, and Lugge, but they are 
names thereof. groſly miſtaken who call it a Rood, for a Rood 1 is a quarter of an Acre, a far Yroqeee 


Ale fo n Mile containeth 1 056 Paces. _ : 
A Lable of Eu- In 1 League are 3 Miles. In 1 Mile 8 ft c. AS in the following Table. 5 
gliſh Long Mea- 222 i 1 2 
fares "= Land. — H— 3 
Miles. X. 1. . kurlong. Y 

Furlongs. *. 2. | 24 | 8 | F -* 7 DOE 5 

Ferches. . 3, % 3 1 n ] fee 1 

Feet. K. 4. | 15840 | 5280 | 660 | 16: 1 Inch. 3 

Inches. 190080 63360 7920 | 198 121 Motu, 5 

Barley-Corns k. 5. 570240 e 23760 | 594 36 |_ 3 |Barley-Corns, 


„oo 


| Lejs than 4 quantity than a Rod. 
25 1 1 The Pole, Rod or Perch, for they are the nd uſual names, is by the Statute afore- 


faid to be but 16: Feet, yet by the uſage of ſome Countreys the Pole doth vary, for 
Perch for the in ſome places it is 18 Feet, in ſome 21 Feet, and in others 24. And Mr, Osborne (as 
Meajure of witneſſeth Dalton in his Countrey-Juſtice, Chap. 65.) writeth that the meaſure of 18 
Waodlan#. peet to the Perch is commonly called Woodland Walbre, 21 Feet to the Pole is called 
Church-land. Church Meaſure (Scilt. of Land which doth or did belong to ſome Church), and 24 I 
Foreſts. Feet to the Pole is called, (and that rightly) Foreſt Meaſure. _ 
Foot. the length N. 4. That a Foot ſhall contain 12 Inches, and one Inch 3 Barley. Corns laid end to 2 
thereof. end, (or as ſome lay 4 in. thickneſs being dry and round and taken out of the midſt of 
the Ear) is evident by the Statute made Anno 33. Edw. 1. An. Dom. 1306. De terri: i 
Often ujed Plu- Menſurandis, & De compoſitione Ulnarum & Perticarum, Foot is often uſed in the 
rail. Pluralas well as Singular ; as 2 Foot, 3 Foot, &c. for 2 Feer, 3 Feet. | 
Barlez-Cornno K*. F. A Barley-Corn is in it ſelf no Meaſure, but the leaſt thing in a Meaſure, Jawa 
neaſire in it of as it were Meaſure is made, and whereby it is rectified by the Ordinance, Intituled, 
fel. Compoſitio Ulnarugs &. Perticarum. 3 Barley-Corns laid end to end make an Inch, 12 
Inches a Foot, & c. / 
Meaſures for Beſides theſe, ſome meaſure lengths whether depths, heights, or diſtances by Scores 
depth, &c. Goads, Fathoms, Paces, Ells, and Yards, which are thus divided. 
Tard thelengt9 In 1 Yard are 3 Feet, or 36 Inches. 
Eli the length. In 1 Ell are 3 Feet 9 Inches, or 45 Inches. = 
Both theſe ordained by Statute, and of general uſe in Eng land, for the meaſure. of 
_ Silks, Stuffs, Cloth, Lace, Ribband, and ſeveral other Wares and Merchandize ; com: 
monly Woollen Cloth by the Yard, and Linnen Cloth, Silks, &c. ſome by the one, 
and ſome by the other, as is well known to Tradeſmen, but ſeldom uſed for Land. 
Both Yard and Ell divided equally into halfs, quarters, half quarters and Nails, or,Neils. 
So 1 YardorEll containing 16 Nails. 


Meaſures ; i To ſome Cloth and Silks belong greater denominations than Ells and Yards, as Chefs / 
Clth how much Bolts, Pieces, Hundreds, Roules, Gc. 
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in the | 

Chef, In 1 Chef of Ib Silks- . D 14 Elle 
Pole Davies | — 3 

Bolt. In 1 Bolt of is . 1228 Ells. 


Io 


Chap. I. = Geodeæticals. 65 
43H „ » r Barbers Aprons, .or Checks —»—=-- _ - 
| Curle Siper - —.— Yards 


Borratoes or Bombaſines, Buffns- 9 3 PP 
4 Moccadoes and Lile Grograins, Buſtians. 


In 1 ; Piece of < Carrels, Dornix, Strip't or Tufted — 15 Yards. 2 
Raſhes, Flanders Serges, . — Piece. 
| Beaupurs, Frizado, Hounſcot Say— ——24 Yards, 
Engliſh Tufted Canvas— — - 30 Yards. 
 Ribband: — nrnrrnrnnmnrn nmr -36 Yards. 
mM Cambrick — — c 
. ies ef n r 
—_ —- Treag ers — 7 
Hs Lockram called {Broad G Dowlaſs— ros Els. 
= Canvas- — 
z : | Sackcloth —— —ů— ͤ— 
in undred of A Soulchwirch —.— 120 Ells. a. 
; Tiking and Twill of Scotland —— 
5 Minſters ——— oy - | 
I In 1. Roul of + Optnbrigh — > 1500 Ells. | Rowle. 


In i Pace or rather Paſs, from the Latin Paſſiu, are 5 Feet , called a pace Geome- Pace or Paſs 
ical, to difference it from other Paces of greater or leſſer content, and is properly a how much. 

Ws Foreign Meaſure for Land. | 

= lo 1. Fathom are 6 Feet, uſed in meaſuring Depths, and Sounding at Sea, Fathom. 

In 3 Goad 1 7 Yard, or 4 a Feety, a Meafure in ſome places for Land and Cloth re- Goad. 

ceived by Cuſtom. 5 

In i Score 20 Vards or 60 Feet, E Meafure alſo not ordained by Statuts. 3 Score, 

= Some Denominations frequent in Engliſh Books, or Digits, Palms, Spans and Cu- Digits, Palms, 
1 bits great and ſmall, are no uſual Engliſh Meaſures, but came from other Nations hi- Spans, and Cu- 
Ws ther, and retaining their Foreign Dimenſions and Diviſions, are to be ought among bits, Foreign not 
W the Foreign Accompts. __ 

: ſures. _ 

5 The Meaſure called a Handful uſed in meaſuring the height of Horſes, by 27. Hen. 8. "Handful how 
Chap. 6. is ordained to be 4 Inches. n 

In Merchandize under Long Meaſures as beſore noted, fall ſundry Lengths, common. 

ly called Number or Tale 


Many ſmall Wares called Babberdaſhery, and ſome other Commodities are fold > oy Small Wares 
Dozens, Scores, Shocks, Hundreds, Thouſands, Laſts, Groſſes, &c. the Meaſure. 
Every dozen Contains 12, and of ſome things in ſome places 1232. Dozen. 


Every Score 20, and in ſome places 21 for 20. eee > 

Every Shock * eee Shock. 

The Hundred is more or leſs according as the Commodity i is, and the Thouſand and Hundred, 1000 
Laſt greater or leſſer as the Hundred. „„ 


The Grols1 is ſmall or n the ſmall Groſs is 12 e the great Groſs i is 1 2 ſmall Groſs great and 
Groſs. | 8 ſmall 


A Breviat of Bu Ae accompted by 4 and 1 fuck 


like Denominations. 
Alphabets. In 1 Set—24. 


Set. 

Balkes Pr 
Barrel board I I Hundred — 120. Hundred. 
Bome ſpars. | | 
Bookes. In 1. Maund. 2. Fats. In 1 Fat 4 Bales. Maund, Fat&c. 
Bowſtaves. In 1 Handred 120.1 3001 572 Hundred. 

| Foxes called Sope- Boxes. In 1 Shock 60. | S bock 
Bracelets or Necklaces of Glaſs. In 1 {mall Groſs 12 Bundles or Dickers Groſs, Bundle. 


Bread, in ſeveral places. In 1 dozen 13 Penny Loaves. 


Buttons. In 1 great Groſs 1 2 {mall Groſs. In 1 {mall 12 (OTE OED of Buttons. "Tx 0 
Canes. In 1 Shock 60. 6 15 Shock. 
Cantſpars odd Cert 1 ; 3 * 
Capravens n I Hundre 120. | | Hunare 


Clapholt or Clapboard. In i Great Hundred 12 Rings. In 1 Ring 2 {mall Hundred. Hundreds, &c. 
In 1 ſmall Hundred 120 Boards. So that 1 great Hundred contains 24 ſmall Hun- 
dred, or 2880 Boards. 
Deales, In 1 Hundred, 120. . . 
8 Fiſh, 
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66 
Length of Fiſh 
fold | by Tale. 


Freſh Fiſh 2 
fold. 

Mad thereof. 
Mary. 


Cod, &c. the 


Eeles the Bind, 
Strike. 


_ Herrings. 


A Table of the 
Laſt of Her- 


rings. 


White Hetrings. 
Red Herrings. 


Hundred. 
Turn. 
Hundreds. 


Ropes. 
Dickers. 


Cod, Alſo Haberdine Ling, 


of Cena Lib. I. Part] 


Fiſh, Of the greater ſort barrelled called Countable or Tale-Fiſh, ought to contain 
in length from the Bone in the Finn to the third joynt of the Tale 26 Inches at 
the leait, by the 22. Edw. 4. Cap. 2. 
Moſt freſh Fiſh i is fold by the 9 — Dozen or r Score, Sometimes by the Maund, 
if the Fiſh be ſmall; the Maund or Moane, holdeth about a Gallon; and Six 
Maunds full ſet rogether, and an heap on them all at top is called a Mary. 


Beſides theſe ſome quantities of Fiſh freſh and Salt ſold out of Cask have Common J 


Denominations. 
and Newland Fiſh, In 1 Hundred 124: 
Yet the Book of Rates reckons but x 20 to the Hundred. 
Eeles, In 1 Bind, 10 Strikes, In 1 Strike 25 Eeles. So is 1 Bind 250 Eeles. 


Herrings Freſh or Salted at Sea, called carn'd or corbed by the Laſt in ſome places 


thus divided. 


Laſt. 1 Thouſand 

Thouſands. | 10 1 Hundred. 

Hundreds. | 100 | 106 1 Warpe. 
Warpes. 3200 | 320 | 32 | 1 
Herrings. 12800 1280 128 * 4 "Herring. 


But by the Statute of Herrings made 31. of Edw. 3. An. Dom. 1357. Ci 2, th 2 
is appointed but Six Score to the Hundred, ſo one Laſt ſhall contain but I 2000, 1 


Yet at Yarmouth they {ell 33. Warpe to the Hundred. 


Accordingly White Herrings that is Salted in Barrels is ſold by Retail, and Rel 2 
Herrings that is dryed in the Smoak, in ſome places are accompted by I 20 to - 


the Hundred, 


A Cade or Carde of Red Herrings ouphit to contain in 1 Cade 5 Hundred, that i i i | 


600 Herrings, and one Laſt 20 Cades. 


, * Shrimpes. In 1 Hundred, 1 20. 


_ Soles. In 1 Turn 4. 


- N00 The Hundred as Herrings. The Cade 1 Red res 500 2 v. t 00 th | i 


Book of Rates Outwards but 1000. 
48 ſh. In 1 Hundred, 120. 


Raſtal. 8 Title, Weights and Meaſures, faith the Hundred of hard Fiſh muſt be 1 


8 Score. 


Garlick. In 1 Hundred 15 Ropes. In 1 Rope 15 Heads. 80 is I deed, 225 Heads, 


Gloves. In 1 Dicker, 10 Pair. 
| Horſhooes. In 1 Dicker, 10 Shooes. 


Dozen. Aron. In 1 Dozen 6 pieces. Raſtal 8 Weights and Meaſures. 
Bundle, Dicker. Knives. In 1 Bundle 6 Dickers. In 1 Dicker, 10 Knives. | 
Laſt , Dicker. Leather. In 1 Laſt 20 Dickers. In 1 Dicker 10 Hides. So the Laſt is 200 Hides. 
Hundred. Oars. In 1 Hundred, 120. 
Paper. Parchment. 
P 4 | 21 0 
3 how Bale. 1 |Ream, N 
reckoned, Reams.| 10 I Quire. x Rowle. 1 |Doxzen. 
e x. Dozens. | 5 | uy 
Sheets. oo 500 | 25 |Sheets, Skins, 6o | 12 |Skins. 
Bind of Skins. Skins, In 1 Bind, 33 Skins. 
Ermines. Letwis. 
, ee een (u: rte 4 S. 
Timber of Skins, or < Jennets. Sables. 
Sens. Furrs of Budge. 


[Cat. Cl 1 Hundred 5 Score Skins 
Coney. 


2 85 


1 
2 
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„Calves. In 1 Dozen 12. 
51107 „ er .-10 ere 
Skins of < Kidd. 7 u 1 Hundred, 3 Score. _ 1 (. 
009% of RR Vet by the Book of Rates Outward 6 Score. 5 
Trayes of Wood. In 1 Shock, 60. en OY 


Meaſures long and broad reach the Denomination uſed about Land Meaſuring, called Broad orSquare 
= Acres...lt is ſufficiently manifeſt by the Statute An. 33 Edw. 1. h that an Acre Meaſures for 
= | readt . 


881001 Dosen ; 2 
1 +», Kappe 98 
| Hundred = 


boch. 
i 1 


ES 


E $3 | : 


of Land is to contain in length 10 Perches, and in h 16. So if the breadth be £4* in Eng- 
= ; if the breadth be 2, the length ſhall be 80; and ſo 40d. 

WF : Perch, the length ſhall be 160; if the breadth be 2, the length ſhall be 80; and fo Acre hom much. 
piroportionably, that is to {ay alwaies 160 Square Perches. The other proportions of 1 


the length and breadth of one Acre of Land mentioned in that Statute were obſerved by Statite thereof 
Record in his Book of Arithmetick long ſince, not to be exact. The Acre is thus divided. mt erat. 


— 
F 
F 
* 


— — gliſh Square 
| Roods. *, 4 3 Dales Wor k. Meaſut es, 


Daies Works. 40 10” 5 


Square perches. 160 40 CY | Square Perches. 5 0 


1 


Anne — 


. 


*. A Rood is ſometime called a Farthendele, and ſometime a Yardland, but as to Rod how called 
the latter very corruptly , for a Yardland containeth much more than an Acre, Yardland, more 

Several Denominations about Land Meaſure beſides a Yardland are found in the Law an an Acre. 
Books, as Hides, Plowlands, Cat ves, Carucates, and Oxeganges, but are grown ſo Difference in 


| 5 | obſolete, That the Lawyers themſelves can hardly agree about the Content thereof; be Accompts of 


Hides, Plow- 


the firſt 4 ſeem to be all one, and are reckoned to contain by {ome 85, by moſt, 100 Len Yo 


Acres, yet Norden in his Surveyors Dialogue, and others, make a difference between a 
Hide of Land and the other three, and ſay that a Hide of Land containeth 4 Plowlands, 
and every Plowland, Carve or Carucate, which are all one, 4 Yardlands, and every 

== Yardland 30 Acres. So ſhall one Plowland contain 120 Acres, and one Hide of Land 
= 48% Acres, Cambden and Hollingſhead will have one Hide of Land to contain 100 
Acres, and others ſay, 8 Oxeganges make a Hide or Plowland, and every Oxegange 

= containeth 15 Acres. Dalton in his Coumrey- Inſtirt faich, that the Common Account in 

= the Eaſt part of Cambridge-ſhire of a Yardland is but 24 Acres. And Sir Edward Coke in Sir Edward 
W the firſt part of his Inſtitutes under the Title Eſcnage (perhaps prudently foreſeeing Coke's 0pinion 

theſe differences irreconcileable) is of Opinion that a Plowland is of no certain Content, Y © Plowland. 
but is rather to be reckoned by the Value than Content, and that more in one place 

and leſſer in another ſhall be a plowland according to the quantity that one Plow may 

till in a Year. But all agree that a Yardland called in Latin Quatrona terre is much 7ardland how 
more than an Acre, and therefore ought not to be uſed for a Rood, which is but a quar- ed. 

ter of an Acre. eee Pigs, TRI] CARA 

Among long and broad Meaſures fall in next, Glaſs, Plank, Pavements, of which Gaſs, &c. how 
Glats-Windows are commonly meaſured by the Foot Rule of 12 Inches to the Foot, 7*4/wed. 

So one Square Foot ſhall contain 1 2 Inches in length, and as many in breadth, that is 
144 Square Inches. Unwrought- Glaſs ſometime fold by Weight. See among Weights. Pavements, 

Pavements are ſometimes meaſured by the Yard, commonly by the Foot-Rule, and Roofs, how 
a parcel of Pavement or Tiling of 10 Foot long and 10 Foot broad is ordinarily in theſe NHecſred. 
parts cailed One Square. And equivalent to ſuch a Square ſhall be the laying of 100 The Square 
Gutter Tiles, or Redge-Tiles, though of the latter ſome count bur 50. . berecf. 

Plank or Board is commonly accounted among Square Meaſures, yet more properly Plank or Board 
belongeth to Timber Meaſure, for that beſides the length and breadth reſpect is had to bo meaſured. 
dhe thickneſs of the Plank, whether ir be Inch, Inch and half, Two Inch, Three Inch 
Plank or more, all commonly meaſured by the Foot of 12 Iaches. The Accompt of 
dhe Load of each is referred to Timber Meaſure. . 

E All Square Meaſures, whether of Acres, Glaſs , Pavements, Plank, &c. do pro- Sliare ea. 
berly belong ro Figural Numbers treated of in the next part of this Book. 25 =_ wo 0 
; ur Wooſlen Cloth though as before noted, muſt have length, breadth and weight, pol Cid. 
yet being commonly accompted only by length, and accordingly by Retail fold by the 
Yard keeps place among Geodeticals, and as to the making, and Wholeſale thereof duely 
placed here. 15 oe fea | 20 

The 
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Goad. Lancaſhire Cotton to be in length between 20 and 21 Goads, in breadth 


Aſſe. compted for 1 or more, according to the bigneſs thereof. For if it be 


68 Of Geodaticals, Lib. II. Part J. 
Statute for the The due making of Woollen Cloths is declared in a Statute made An. 4. Fac. Chap. 2. 
re 2 being an Epitome of all former Acts to that pur poſe, in which may be ſeen their Weight, 

ele-  Breadthand Length, Workmens Orders, with the Viewing, Searching and Forfeiture 
or Abatements of and for the ſame, r Sod n 
| One Sack of Wooll (the Content whereof is found among Weights) is accompted to 
make 4 Standard Clothes of clean Wooll called ſorting Clothes, weighing 60 t the 
Cloth, and being 24 yards long and 6 quarters : broad or thereabouts within the reme- 
g dy or allowance. of 2 jb weight upon a Cloth,  . | 5 - I 
Retailed by the The length is preſcribed by the Statute to be meaſured wet within the liſt of the 
Yard and Inch. Cloth, by the Yard and Inch, . inſtead of which Inch is the allowance of the Thumb in 
... BY ] M—T—T——-. ß ,,,, D711 5 te 
Cloth to be In Weighing, Which is to be by the Avoirdupoie Weight is to be obſerved that the 
weizhed. Clothes be well ſcoured, thickned, milled, and fully dryed, the Weight of a'Cloth 


| ſeems more to be regarded than the meaſure, becauſe the Weight containeth ſubſtance | 
| 10 £7 t DIOIIA 


which may be abuſed by ſtretching into Meaſure. 


Aſſize of Cloth 


by Statute. The Aſices of W ollen Cloths by the Statute An. 4. Jacobi, Cap. 2. 


Length. Breadth. Weight. 


Long Broad Cloth, and Clothes of Died Woolls and mingled } _ 
ws of K ent, Yorkſhire and Reading, ten 30:0! 34—61—86 
Whites of Worceſter, Coventry and Hereford —— 30 33—7 —8 
pPlwunkets, Azures; Blews, and long Whites of Swffolk, ,7 0ST AE 
5 Norfolk ,, and Efſex——————— 729 e 5 
Sorting Clothes, Suffolk, Norfolk, and Efſex———- 23 26—6 —64 
Fine ſhort Suffolk ———— 6.64 
og Handiwarpes — — r — 32—7 ——76: 
Plunkets, Azures, Cc. of Wilts, Somerſet, &c, —— ———26  28—6'—68 _ 
; Yorkſhire ſhort Clothes —23  25—6:—66. 
Broad liſted Whites and Reds of Wilts Glocefter ) Oxford p 26 28.6 8 64 
26 


n 5 
and Eaſt part of Somerſet ————— Fs . 
28— 6 J 61 White 
5 - L6ORed 


Narrow liſted White and Red 
29 32—6!——72 


Fine plain liſted Clothes of the Sbires laſt mentioned 
Tauntons, Bridgwaters, and Dunſters — 12 13—7 +30: 
—23 25—6.—66 


1 — 


— 


Short Cloths of Died Wooll, 6 ——  ———— 
Narrow of Somerſet, &c.— | 

Devon Kerſies called Dozens — 
Check Kerſies, Straights and Plain Graies ——— — r 50 ra 
Ordinary penniſtone or Foreſt Whites ———12 13— 8 
Sorting Penniſtones . er 1 6 
Whaſhers of Lancaſhire and others. ——17 18———17 
Cogware, Kendal, and Karptmeales at pleaſure 20 atleaſt. . 


—— 


Cottons by the Some accompt Manc heſter, Cheſhire, and Welch Cottons by the Goad, allotting the 


within the 
lift, and in weight 21 pound. The Mancheſter and Cheſhire 22 Goads in length, in 
' breadth as the Lancaſhire, and in weight 30 Pound. Tr" 


Meaſures Bodi- The next fort of Meaſures are bodily, whither Solid or Concave, 
ly for Bodies long to Figural Numbers handled in the next part, yet becauſe man 


and properly be- 
y of them are not 


thick, jolid, of Rooted Numbers, and in Common Commerce reckoned by Number or Tale rather 
than in reſpect to their Capacity, they may as to their Denominations ſtand amon 1 


Concave. 


Geodeticals. 
Among Solid Meaſures are the Afſizes of Fuel, Plank, as before noted, Timber, 
Stone, Laths, Tiles, &c. | 


Fuel the Mea- Fuel contains Billets, Cordwood , Faggots, Talwood, and 


5 Coals. But Coals are 


ſold by Buſhel, and therefore placed among Concave Meaſures. 


Billets the Every Billet by the 7. Edw. 6. Chap. 7. muſt be 3 Feet 4 Inches in length, and is ac- 

| but 5 Inches 
about, it ſhall be but a ſingle Billet. If it were 10 Inches about it was called a Caſt, 
and was marked with 1 notch within 4 Inches of the end, and to paſs for 2 Billets. 
If the two Billets were 14 Inches about it was called a Caſt of two, and marked with 2 
notches, within 6 Inches of the middle, and to pals in Tale for 4 tillets. 
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Chap. LIES Of Geodetirals. 6 g 
But by the 43. Elis. Chap, t4. the Affize was altered as to the Caſts, Cleft Blllets, 
aſſzed, and proviſion made that no ſingle Billet ſhould be cleft : Thus, 


Round. Half Round. Quarter cleft. Length. 
A Single Billet — x Z : 


© A Caſt marked 1. 11 —13 12:——540 Inches. 
1 A Caſt of 2 marked 2.—16- —19 8 


Billets marked with 3, 5, or 7 notches are to paſs for ſo many ſingle Billets, and ts 
be proportional. Billets are commonly {old by the Hundred, 5 Score to the Hundred. 
Cord wood is Wood of the bigger fort of Firewood, meaſured by a Cord or Line, of C40 the 
which there are two Meaſures. That called the Fourteen Foot Cord is to be 14 Feet Load or Cora, 
in length, 3 Feet in breadth, and 3 Feet in height. | 
Tue other Cord is to be 8 Feet Jong, 4 Feet high, and in breadth 4 Feet, yet in ſome 
places 3 of the 4 Feet high is 4 Foot Wood, and the other Foot but 3 Foot Wood. 
FTaggots called Two bands by the laſt mentioned Statutes are to be 3 Feet in length; F22ots the 
and the band 24 Inches about, beſides the knot. Of ſuch Faggots 50 go to one Load. Lad. 
Faggots of ſmaller Wood called Bavin and Spray are fold by the Hundred, and 
100 accompted for a Load. | 
The Aſſize of Round Talſhide Ordained by 7. Edw. 6. Chap. J. is confirmed by 4.3. Talſhide the 
Elix. Chap. 14. and Talſhides half round and quarter cleft aſſized thus, Aſre. 


Number of Notches or Marks. Round. Half Round. Quarter cleft, 

7 1 71 16— 1 9— 18: 
2 23——27 26 Inches about 
3 > muſt be 428— 33———32 pWithin a Foot 
4 \ 3$3———39 —38 \ of the middle. 
51 38 —44——43 


Every Talſhide 
named 


plank or Board cuſtomarily is accompted by the Load according to the thickneſs of Board Plank 
the Plank, and to be meaſured by the Foot Rule; the Load thus 2 e 


Feet long. Feet broad. Inches thick. _ The Load how 
ooo T } much. | 
400 . 
oo 7 ²ͤ“ 7 ·⸗Ü vUe | | 
Plank or Board < 240 ———!1 21 make 1 Load. 
| 200 — —3 | 
| LJ ——; 


If the breadth be more than 1 Foot, the length muſt be leſs proportionably. 

Timber well hewn and perfealy ſquared, viz. 1 Foot broad, and 1 Foot thick 40 Timber the 
Feet long make 1 Ton or Tun. And $0 ſuch Feet 1 Load. If the breadth or thickneſs Load the Ton. 
be more, the length muſt be leſs, if leſs, the length muft be more. | 
Stone ſometimes is meaſured by the Foot after the manner of Timber, and ſome. Stone how mea- 
Wy fimereckoned by the Ton Weight, 7 „ „ 

= Lath, Tann, and Tile, becauſe in them reſpect is had to their length, breadth and 

WT thicknels may fitly be placed here. | | 

4 Lathes are ſold in groſs by the Load bound up in Bundles, every Load 30 Bundles. Laths the Load 
In Retail by the Bundle, every Bundle 100 Laths. Every Lath ought to be 5 Feet long, 2 Bundle, 

2 Inches broad, and + Inch thick, if the Lath be but 4 Feet long, then there muſt be _ 

6 Score to the Hundred. | | 
Tann, 1 Load mult be 60 yards long, 1 yard high, 3 Rinds thick ſet up on each fide Jun, the Load 
of a Pole laid along to reſt againſt, and 2 Rinds at top. Yet 45 yards thus ſet is a „ much. 

== good Waggon Load. | | 

= Tiles are of; forts, 1* Plain Tile or Thack Tile. 2” Gutter Tile, or Corner-Tile. Tiles the Aſfre- 
= 3" Roof Tile, Creaſtile or Ridge Tile, commonly ſold by the Hundred in ſome places of 

W © core, and ſome 5 Score to the Hundred, all aſſized by the Statute An. 19. Ed. 4. 
„ Chap. 4. thus. | 
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Inches long. Thick. Broad. 
67 


Plain 1 Land + of 
Gutter > Tile < 10 © with convenient Thickneſs and Breadth. 
Ridge 


13 —— ————! and * of ; with convenient Breadth. 
Concave 


| | . 2 | 2 : ; © ; FE IP 4 1 
* — | Of Geodeæticals. Lib. II. Part I. 
4 Concave Mea- Concave Meaſures whether Dry or Liquid had their Original from Weight, and 
= fares. therefore ſome place them among Weights, but being formally Bodies, and common uſe 
{0 reſpecting rather their Content or Quantity than their Weight, they may fitly ſtand Ml 
= here. 1 e 25 = 
= Dry. Dry Meaſures are thoſe by which Dry Goods are meaſured, as Corn, Salt, Coals, 
Ih Lime, &c, And may be diſtinguiſhed into Wincheſter Meaſure and Water Meaſure. 
i} Wincheſter Meaſure is the Standart Meaſure. Water Meaſure greater. . 
= Corn Meaſure, Corn is meaſured by Troy Weight, and weighed by Averdupois, that is the Mea WU 
id li | ' fures for Corn are according to Troy Weight, but Corn fold by Weight ſhall be 
1 weighed by Averdupois Weights. 5 | | 10 8 
The Agee By 51 Hen. 3. An. 1266. 31 Edw. 1. & 12. Hen, 7. Chap. 5. The Content of a Gal. 
my thereof. q lon of Wheat is to be 8 Pounds or Pints Troy, 8 Gallons 1 Buſhel London Meaſure, and 
| ave er 8 Buſhel 1 Quarter. This is called Wincheſter Meaſure. 15 e 2 
4 The Weight. By the Book of Aſſize of Bread ſet forth by John Powel, the Buſhel is to contain 38 
| Pounds or Pints of Averdupois Weight, and ſo proportionably for half Buſhels, YI 
Pecks, &c. a7 1-7 
Buſhel above Cuſtom hath begotten in ſome places greater Buſhels, then 8 Gallons, as 9, 10, Goc. 
8 Gallmin Alſo greater quantities than the Quarter have their denominations, yet all are to be . 
ſome places, reckoned according to the meaſure of the Buſhel and Gallon ordained by the Statutes. 
and by heap. 55 s | 2 
| Uſage in ſome places hath continued Meaſure by heap, although ſome Statutes order 
it by Strike, and allowance in ſome places is 21 for 20. | 3 5 
The Diviſions and Subdiviſions of Corn Meaſure called Wincheſter Meaſure, may be 
inſpected in the Table following, i PT 3 
A Table of the Laſt. 1 Load. | | 113 7 
Laſt of Corn | | . : | = 
Meaſure. Loads. 2 | 1 |Quarter. 3 
Z Quarters or Seams. 10 5 I [|Coomb. Y 
Cornoocks or Coombs.] 20 | xo | 2 | r trinke. | 5 44813 1 
Striks or half Coombs.| 40 20 | 4 | 2 [1 Butnel. 3 
- Buſhels. 90 40 342 [1 Jrovit. f 
Tovits or half Buſhels.| 160 8o | 16 1 x = Peck, I 
Pecks. 320160 32 | 16 | 8 | 4 | 2 | xr |Gallon. , 
1 FF — 9 
Gallons. 64003200 64321684211 | Pottle. ” 
| POR e bo we gang FF 5 
Pottles. 1280 640| 128 | 64 | 32 | 26 8 4 | 2 | I [Quart. 1 
Quarts. 25600 280 256 1286432168 r 2 
Pints or Pounds Troy.f5120[2560| 512 | 256 128] 64 | * 16 7 4 | 2 [Pints. 1 


— 


| 2 | 


Apples, &. Apples, Nuts, Oatmeal, In 1 Laſt 12 Barrels. 1 Barrel 3 Buſhels; 18 
e bu * is wa N N by the Load. In 1 Load 80 Euſhels. Sometime by the 
Charcoal the Sack. In 1 Sack 4 Buſhels, 75. Edm. 6. Cap. 7. and ſometime they reckon 8 ls, 
Load, Sack, or 22 Sacks Wincheſter Meaſure to a 4 8 L NE 1 W 
* by © Mealin ſome places ſold by Meafure. In 1 Buſhel 12 Gallons ſtriked. | 
Lime by Water Lime, Salt, Seacoal are meaſured by Water Meaſure, the Buſhel whereof by the 
Meaſure, how II. Hen. 7. Cap. 4. is to contain 10 Gallons of Wincheſter Meaſure, nevertheleſs in 
mich the Buſhel ſome places is 12. 14. c. Gallons. | 
Salt, the Hun- Salt is reckoned by the Hundred and Wey. In 1 Hundred of Salt 10; Weyes, in 1 
dred Wey, Wey 40 Buſhels. So 1 Hundred contains 420 Buſhels, Water-Meaſure. 8 
Seacoale the Seacoale is accompted by the Laft and Chaulder. In 1 Laſt of Seacoal Newcaſtle Mea- 
Laſt Chaulder. ſyre 5+ Chaulders. The Chaulder generally 32 Buſhells, but differs at ſeveral places 
according to the quantity of the Bufhel. In 1 Chaulder Rye-Meaſure 32 Buſhels, in 1 
Buſhel 12 Wincheſter Gallons by heap, and the Cop on the Buſhel was equal to 4 Gallons 
Chaulder at more: Whereupon of late, upon new making the Buſhel, order was given to make a 
Rye. Buſhel that ſhould hold the old Buſhel with the Cop, and this new Buſhel is ſtill in uſe 
filled up to the brim, but not by heap. 
Concave Mea- Liquid Meaſures are Cask that contain Moiſt or Liquid Commodities; As Ale, Beer, 
ures Liquid. Butter, Fiſh, Honey, Oyl, Soap, Wine, Cc. al 
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Barrels. 
Kilderkins. 
Firkins. 
Gallons. 
pottles. 


Quarts. 


pints. 


1 Kilderkin. 
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Laſt. | 
Tons. 
Hogſheade. 
Barrels or Bunns. 
Herring Barrels, 
| Kilderkins, 
r 
Gallons. 
Pottles. 


Quarts. 


Pints. 
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3456 
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Beer 23. Hen. 8. Cap. 4. 


| Pipe, 
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Hogſhead. 
Bunn. 


Barrel. 
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Lilderkin. 
I ſeirkin. 
1 Gallon. 
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Laſt, 
Butts. 


Barrels. 
Half Barrels. 
Firkins. 


Gallons. 
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1103 Gallons. 
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Kilderkin or half Barrel —— —13 > Averdupois. 

Pirkin | 

So that of Butter and Sope that is beſides the Weight of the Cask ſhould be 
Fiſh, as Eeles and Salmon by the 22. Edw. 


of the 


A Table of Ale 
Meaſures. 


A Table of Beer 
Meaſures, 


2 Pints. 


Butter and Soap are of like meaſure, and the Content of the Barrel, Kilderkin, and Butter and 
Firkin of Sope is ordained by 23. Hen. 8. Cap. 4. to be as the Ale Meaſure, that is Socb. 
the Barrel 32 Gallons, &c. And the Weight of the empty Cask as followeth. 


Weight of the 
Cask. 

16. 
536 Butter, 
1 60 Soap. 


4. Cap. 2. and other Statutes have one and 


A Table of the 
Meaſure of 
Cash for Eeles 
and Salmon. 
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72 
Herrings in 
Cash the Laſt. 


Sturgeon the 


Half Barrel 16, Firkin 8, and 12 Barrels are uſually accompted for a Laſt. But w G. 


9 hath been divided into 24 Grains, and the Grain into ſmaller Diviſions, as 


07 Geodaticdls, Lib. II. Pari 


Herrings by the ſame Statutes are to be as Ale-Meaſure, the Barrel 32 Gallon I 


packed Herrings by the Book of Rates Outwards, 1 Laſt ſhall be 18 Barrels. 
Sturgeon, In 1 Firkin 2 Caggs. 


Firn. : Other Fiſh barrelled. In 1 Laſt 12 Barrels. 1 
2 Fiſh, the Honey, Oyl and Wine Meaſures are alike, and in 2 Her. 6. Cap. 11. 18. Hen. Wl 
Hiney, Oyl, and Cap. 17+ 1 Ric. 3. Cap. 13. and 28. Hen. 8. Cap. 14. may be ſeen to contain as in ta 
line, the Ae. Table following, but for Honey the Aſſize is altered by 23. Elix. Cap. 8. to 32 Gallon 

the Barrel, 16 the Kilderkin, &c. like the Meaſure for Ale. 1 9 
A Table of the Tun or Ton. x.. [Five 
Meaſure of ; F e 
Vine and Oyl. Butts or Pipes. 2 1 Puncheon, 
Puncheons or Tertians of a Tun.] 3 & 1 Hogſhead. | 1 
Hogſheads. i 4 | 2 { 14 | x [Tierce, 
Tierces of a But. *. 1. 6 | 3 5 3 121 Barrel. ; 
Barrels. "= + 4 | 2 : 131 [Rundlet. 
Rundlets or Rondlets. *. 2. 14 fere.| 7 fers. | 29) 345] 242] 135} 1 E I | 
Gallons. | 252 | 126 | 84 63 | 42 | 311 182 1 Pottle. 
Pottles. 504 | 252 [168126 84 | 63 |] 37 |2 r Quart. 
Quarts. 1008 | 504 | 336 | 252 | 168] 126] 74 |4|2 r| 
Pints or Pounds. T. 3. 2016 | 1008 1672 504 336 | 252 | 148 814 2 Pints. 
Tierce reckoned *.1. Either an Erratum of the Preſs, or an Error of the Amanuenſis ſeems to be 1 
wrong in the Cauſe why Pulton in his Collection of the Statutes at large, Imprinted 1640 
pulton. pag. 640. makes the Tierce to contain but 41 Gallons , ſince it is contrary to the i 
Path-way. John Legat at the end of Thomas his Dictionary, and other good Au. 
thours, nor can 40, but 42 be the third part of 1 26, the Gallons in a Butt. | 
Rundlet hoy . 2. Rundlet is now grown a general name to any ſmall Cask not gage. 
838 *, 3. The Pound of Honey is not a Pint, but the Pound of Wine Troy Weight is 
— ” „ reckoned for a Pint 31. Edw. I. and 12. Hen. 7. Cap. 5, and accordingly the Gallon and 
' Pint other Meaſures ordained, Ha 20s e 
Engliſh Weights, 2 
Engliſh Becauſe Weights cannot be tryed without true Ballances it may not be unprofitable I 
Weights. here to conſider the requiſites to the framing of exact Ballances , though ir may be 
Balances to be thought a digreſſion. Balances require a like proportion between the parts of the 
exacl. Beam, or elſe two unequal Weights may counterpoize one another: For if the Beam 
be 23 Inches long, and the handle or axle. tree ſo placed that it be diſtant from one end 
of the Beam 12 Inches, and the other but 11, conditionally that the ſhorter end be as 
heavy as the longer, then putting in two unequal Weights in ſuch proportion as the 
parts of the Beam one to another, which is 12 to11. So that the greater Weight be 
put into the Scale which hangs on the ſhorter part of the Beam, and the leſſer Weight 
in the contrary Scale, yet will the Balances hang in equilibrio , as Ariſtotle in his A. 
2 to be chanical Queſtions fully proves. Wherefore in making of Balances let the Beam be of 
TOW any convenient length, the Tongue or Point half fo long as the Beam, and ſtanding u- 
right in the midſt, equidiſtant from both the ends, the Axle- tree three {quare and ſtraight 
ſet at right Angles in the midſt of the Beam, fo that it may alwayes bear upon the edge 
when the Balances ſhall be charged, the Cheeks very ſtraight and ſomewhat longer 
than the Tongue, with a pendant point in the middle between them, the plates or 
Scales of equal Weight, the Cords of the bigneſs, and equal in length to the Beam. 
Troy Weight The Statutes aforementioned 51. Hen. 3. 31. Edw, 1. 12. Hen, 7. do ordain that an 
how much ty Engliſh Penny round without clipping ſhall weigh 32 Grains of Wheat well dried and | 
Statute, 


taken out of the midſt of the Ear, 20 pence 1 Ounce; 12 Ounces 1 pound Troy, 
8pounds 1 Gallon of Wine, Wheat, & c. as before noted, ſo that the pound Troy by 
the Statutes ſhould contain 7680 Grains. But ſince the making of the Statutes the Pen 
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Chap. [ of  Geodeticals, | | 73 


| Troy W eight. 


pound. | | I Ounce. | | A Table of 
_- — — | 7 5 ce Ha - Height. 

Ounces. 1 1 penny- weight. 

penny - weights. 240 20 . 1 Grain. 

Grarns. oh 5760 | 480 PF I Imite. 

Mites. I 15200 | %,] 480 20 + 1 [Droite.. 

Proites, * 2764800 | 230400 | 11520 | 480 For 24 1 [Peroite; 
Peroites. 55296000 4608000230400 9600 480 „„ 1 

Elanks. 1327 104000 11069 2000 0 30% 11320 | 480 | 24 Blanks. 


Troy Weight hath ſeldom any greater denomination than the pound, yet ſometime 4 aft bon 
2 | . thereof is called a Maſt allowed for Amber and Gold and Silver Thread h. 
of Collen by the Book of Rates. | | 


Eight Ounces of the Pound Troy make the Weight, called ſometime Bes, ſometime 4 Mark how 
the Mark Weight in Latin, Marchus & Marca. This is beyond Sea more than in much, 

Eng land uſed to weigh Silver; every Ounce divided into 20 Engliſh, and every Engliſh 
into 32 Grains, called by ſome Aſſes or Azes. 


The Goldſmiths divide the Ounce Troy into 24 parts, which they call Carats, Car- Karas by 
rats, Caracts, Characts, Karacts or Karects, and every Karect into 4 Grains. So the what Names 
pound ſhall have 1 152 Grains Karect, and the Ounce 96. They alſo divide the Ounce m—_ > 
into 150 Karects, and every of theſe Carrats into 4 Grains. By the firſt ſort of Car- we ons for 
rats they try the fineneſs of Bullion, buy and ſell Gold and Silver; by the latter : 
Pearls and Diamonds. An old Authour I have ſeen that parts each of the 24 Karects 
into 12 Grains, but theſe ſeem Exotick, and not of Engliſh Extract. Legat at the end 
of Thomas his Dictionary divides the Ounce Troy into 16 parts, which he calls Farthing pa: bing Gold. 
of Weights, and allows to every Charact 20 grains, From hence appear Grains of Weizhts. 
3 lorcs, Viz. 


Grains b the State , DS 24 260. | 1 * 
Grains of Aſſize. in 11h; mY 5760. ſorts. 
Grains Caract in rtþ. Troy. $3456 
1152. 


The Grains of Aſſize, and the laſt of the Grains Caract are moſt in uſe with us. Why 
called Carat, ſee after in the Notes on the Greek Weight Siliqua, pag. 96. 

The Conſtitution of Meaſures by Troy Weight hath been already touched, beſides What to be 
which, the uſe thereof is to weigh Bread, Bullion, Money, Pearles and Precious Stones, weighed by 
and choice Phyſical Druggs , as Ambergreaſe , Pezoar , Civet, Musk, Unicorns- Height. 
horn, &c, to all which except Bread and Money, nothing need more to be ſaid. 


Bread, 


The Statute 5 1. Hen. 3. Intituled the Aſſize of Bread and Ale, Enacteth, That when Bread the old 
7 price of a Quarter of Wheat is 1 5. the Waſtel Bread of a Farthing ſhall weigh Ahe . 
6 J. 16s. 004. — xe 

Bread Cocket of the ſame Corn and Bultel ſhall weigh more than the Waſtel by 2 -, 

Bread Cocket of lower price Corn more than the Waſtel by 59. 

Bread made into a Simnel leſs than the W aſtel by 25. 

Bread made of the Whole W heat ſhall weigh a Cocket and a half ; 

So that the Cocket weigh more than a Waſtel by 5 5. 
Bread of Treet ſhall weigh 2 Waſtels. 
Bread of common Wheat ſhall weigh 2 great Cockets. 


e 
When a Quarter of Wheat is ſold for 1 s. 6 d. then Waſtel- Bread 3 
of a Farthing white and well baked ſhall weigh— — ba "2 
When for 25. — — — — 0 OOo 
and fo proportionably decreaſing at the increaſe of 6 d. in every Quarter of 
Wheat. h Pb But. 
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hmm altered. the Aſſize by the Troy-Werght, and not by Money; yet grounded on the Aſſize in the 


Fine and Courſe Bread Cocker of the lower price Corn is the ordinary Wheat · Bread now uſual, drawn 


& 4, — 
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Not exact. But whither through want of knowledge in reverſed proportions, or by the miſtake 
of ſome Amanuenſis is not certain, yet ſure it is that the Aſſize of Bread fer forth in that 

Statute for ſome higher prices than 25. the quarter of Wheat in all the Printed Lal in, 

French and Engliſb Copies extant is erronious, as was long ſince rightly obſerved by 

Record in his Book of Arithmetick called The Ground of Arts. Wherefore and for that 

at the making of the Statute Money by which the Aſſize of Bread is there reckoned was 

old Aſixe of at the old rate, /iz. One pound of Silver Money weighed One pound Troy-Werghr, 
Bread. which is ſince much altered, this old Aſſize grew intricate, and later times have appointed 


Statute , accounting 6 l. 16 s. Money according to the Standart then to anſwer to 
6 th. 93. 12 pms. Troy, as indeed it doth. _ | EN 
Sorts of Bread, The Statute allows of ſeven forts of Bread, though thoſe moſtly now in uſe is White, 
in the Statute. Wheaten and Houſhold. | | | 
Waſtel Bread Waſter Bread ſeems tobe Rowles or fine ManchetBread uſed principally in Victualling 
what. Houſes to drink with, perhaps from the old word Waſſail, to drink or banquer, as ic 
were a drinking Bread. = 
Bread Cochet . Bread Cocker is White Bread of the beſt ſort drawn through the fineſt Boultel or 
what. Laun-Sieve; or of the beſt Wheat; This is the firſt in the latter Aſſize Books. 


LEES 
2 ea) 

Be, + 
9 


through a courſer Cocket or Boultel than the former, or made of worſe W hiear. 
Simnel Bread Simmel Bread is a kind of Cake or Bisket- Bread made with ſome Butter and Spice, 
what. ſtill in uſe in {one places. | Sy | OTA 
Bread of the. Bread made of the whole Wheat is ſometime called Cribble or fine Ravel Bread, bur 
whole Wheat. in the Aſſize Books, and in moſt places called Wheaten Bread, made of Flour courſer 
I, than the White, but not ſo courſe as the Houſhold Bread. 1 N 
Bread of Treet, Bread of Treet ſeems to be Houſhold-Bread of the belt Wheat unravelled, 
' * 6r ravelled through the courſeſt Boultel, that is only the Husk or Bran taken out of 
thie Mel. NE, | | | 
Hiuſhold Bread Houſhold-Bread in the Aſſize- Books is _— like that in the Statute called Bread of 
Common Wheat; as being common for the whole Houſhold , which then ſeemed 
either to be made of the common ſort of VVheat or baked as it carne from Mill. 
Horſe Bread. Beſides theſe Horſe Bread though not ordained by Statute, yet hath been of long 
continuance and allowed, every loaf thereof is alway; at what price ſoever Corn be 
fold, to be of the full weight of the Penny white Loaf, and the Baker is to ſell three 
ſuch Loaves for a Penny, and 13 to the dozen, that is 39 loaves for 1 5. 


Sea-Bisket. Sea-Bisket of excellent uſe for the Sea, becauſe baked without Salt, and well dried, 
is not aſſeſſed by the Statute, therefore weighed and fold by the hundred of Averdupois 
weight. | 

Allowance to In the Book of Aſſize of Bread publiſhed towards the latter end of Q Eliz. Countrey 

Bakers. | Bakers were allowed 4 5. upon a Quarter above the middle price of VVheat: But Ba- 


kers that dwell in Cities and Towns were allowed 6 5. in regard they were ſubject to 
more Scot and Lot than the Countrey-Bakers were, which 6 s. is ſtill generally allowed 
to Towniſh Bakers ; but by the Orders of the Councel Board Dated the laſt of January, 
- 1604. the Countrey-Bakers Penny white-Loaf ſhall weigh 2 Ounces more than 70 
Bakers of the Towns, their Penny wheaten loaf 3 Ounces, and their Penny houſhold 

Loaf 6 Ounces. MES | 5 
an Former Times had Corn very cheap, either by reaſon of the plenty thereof, ot 
when. ſcarciry of Money, for in a Book of Preſidents remaining among the Records of this 
014 winchel- Town of He, pag. 131. is a Memorandum entred, That the Year Old. Winchelſcy was 
ſey drowned drowned, which is there ſaid to be An. Dom. 1287, Corn was at 25. the Quarter, 
when. wWhichatthe Rate Money was then, is but 65. of our Money now. VVhereas the chea- 
peſt it hath been known of late years was Annis Dom. 1653. and 1655, When good 

V Vheat was ſold in ſome places in England for 12 5. the Quarter. 1 


Farthins Anciently by reaſon of the cheapneſs of Corn, Farthing Loaves of all forts of Bread 
Loaves {o1mer- aſſized by the Statute were made; but now nome leſs than half. penny Loaves, and 
try theſe but of white and wheaten-bread, for of houſhold bread no Loaf is to be made under 
5 a Penny. Nevert wleſs by the Aſſize of the Farthing Loaf is the Aſſize of the half: penny 


and penny Loaf eaſc ro be had by doubling the weight of the leſſer Loaf for the Aſſize 
of the greater, and contrarywite by halving the weight of the greater the aſſize of the 
lefler Loaf is had, and having the aſſize of the penny Loaf of any tort of bread ar 1 s. 
How the Aſire per Quarter according to the Starute, the Aſſize of the ſame Loaf by the Reverted Rule 
at any Rate of Three, as hereafter in the 4" Book, O Proportions, may be ſeen, is obtained at any 
mms be bal. other Rate, but by the Law the Aſſize is not co be altered, but when there is 6 d. in- 
creaſing or decreaſing in the Price of the Quarter of VVheat. 
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Bread. Loaves. Money.  VVYeight. 
| | I. 5. d. 8 t6. 3. pt ws. 
| (Farthing ———— 086—1i6—o0 06—09=—12 
Waſtell Half-penny - I3—12—00 .13—07—04 
1 Penny - — : —27—04—0 0 —— 27 —02—08 
| . (CFarthing — — 006—I8—00—=———06—fo0—16 
Fine Cocket. Half. penn. L3—I6—00———15—09—12 
| —— — 27 —I 2—00——27—07—04 


 Farthing — — 

Courſe Cocket & Half-penny ———=14—02—00———==z—=o0r—04 

5 penny — 2804-00 —28—02—08 

Farthing . —06—14—00 —26 —08—08 

Simnel ee 7 13—08—0C————13—04—15 

. | Penny ——- ———26—16—00- 26—09—12 

| (Farthing — ——10—11—06— 18 i 

Wheaten < Half-penty ——I-0}J—00——21-01—1I6 

| racing — 42—06—00— 42—03—12 

Farthing 13—12—00— 1307-04 

Treet Half-· penny - 27—04—00 — 02-08 

2 | penny —54—08—00 —54—04—16 
Farthing — I4+—02—00———14—ot—o4 N 

Houſhold Half penny 28—04—00—————28—02—08 

| ( Penny: -$6—08—00-— —56—04—16 


1 Fractions. 


Aſixe of Farthing, Half- Penny, and Penm - Bread at the price of Twelve 
pence the Quarter of Wheat, reduced from the Old Standard of Money to Troy- 
weight, accompting 20 8. of Money then to be a Pound Troy. * 


5 3 


1—56—10 
156 —086 


"TY 


The Aſſize of 


Bread by, 
Statute. 


prom this Legal Baſis is deduced the following Table containing the Aſſize by the The Aſre of 
* roy Weight of the Penny white, wheaten, and houſhold Loaves being the Bread ſtill in Bead now in 


Wc from 124. the Quarter of V Vheat unto 21, the Quarter, omitting ſome of the ſmall uſe, 


8 
2—09—00 
2—08-—04 1 
2—07—09 1 
n 
2—806—01 11 
2—g—08 1 
2—04-—16 i 
2-—04-—04 
2—5 321 2 
22 3 — : 
2—52—10 
2—02— 0 
2—01—1 © * 
2—01—01 


** 12 — 


| 2—80—12 


2—90—93 
„ 
1—11—06 2 
1—10—18 > 
1—10—11 
8 
1 10 32 


_ 3 
eee, 


I—0g—03 
I—8—16 
I—g8—10 
1—08—04 
1—07—18 
1—07—12 7 
1—07—06 
I—07—21 


1—06—16 


106 — 00 
195 —16 
1—55—11 


- 


81 


128 Þ; 


12582202 
IC == 8 


- Price of Wheat. Penny White. Penny Wheaten. Penny Houſheld. Price of Wheat. Penny White. Penny Wheaten. penny Houſhold. 
111 ̃d“ ͤ , ] ² Aœ $22 red 4” 
5-008 |42—03—12 5% —04—16 „e 
7 1—6118 —09—12 28 —02—08 137 —07—04 I—04==02 4 | 2—09—03 | 
5 2—cj14—21—04 21 —01—16 28 —02—08 10 3—14 3 | 1—11— 14 
WP 2—6]11—23—07 16 —11—00 522 —06—14 2 I=03—97 1 1—11—P 4 
= . 3—o| 9 —04—16 14 —01—04 [18 —0g—12 [—03—0 3. | 1—10—F! 
= — 5 2—o—1345 |12—01—00 76 —o1—07 4 r +] tnlo Bl 
E — 4—0| 7-—00—12 LO0—06—18. [4 —O0I—94 1—52—08 1—09—12 
= — 4 5—23—24 | 9—24—15 |12—06—08 I=02—02 | I—99—a3 
| — 5—0 5—927—13 3 8—05—10+5 [[11—03—07 + I—01—16 | 1=08—;4 
| — 5—5| 5—21—1044] 7 —08—057, [L0—03—o1 oi = | 1—08—gg 3 
eee | 7—0—12 | 9—54—16 {460-4653 | 1—af=—18 
WH {| 4—04—o1 | 5—05—012| B—08—02 t=01=—00 4 | 10512 
= | — 7—:| 4 —90—06 5 6—00—103 | 8—bo—13% I—909—ts5 : | l—-99—o3 
WW — 7+ 3—09—02 | 5—97—13 | 7—06—04 -= 1=09—10| 10516 
— 8—0 3—06—05 | 5—03—99 | 7—oo0o=—12 [t—57—6d 1—29—56 | I—og—09 
— 8—5 3—03—16 e eee re. . 3 f I—06—22 1 
— 9—0| 3—01—12 | 4 —08—0 | —063—04 |f—08: —11—17 1 I—ge—t1s 3 
ö eee 
—I10—0] 2—09—16 5 4—02—I53| $—97--134 [1-096 —1 [—09,+ 1—05—04 
—10—5 2—08—04 + | 4—oo—06 | 5—d—09 to —11—55 . 1—04—18 4 
wool TO 1 Ofoak 5157 3—10—02 4 5—01— 101 (ro- —11—01 37 a") a 
—11—5 222 HT or 2] OTE IOC E—= —I0—18 4 Ef 
—12—9 2—04—043—06—06 4—08— 08 [Ig —to—-r43 | —04—02 
—12—5] 2—03—0 1 $—24—IT 744 —2 A2 —0 —10—114 | e + 
—I3—0] 2—92—00 1.4 3—03==00 3  $—04—00 - —12—6 18838 | I—05—12 
—13—5 2 oft —g + 3—gj—rt 3} g=02—02 frz. —lo—90g, | I—03=07 - 
—I4—7| 2—00—93 3 3—o0—03 4 | $—00=06 5 i- 13e —to—02 | I—o03—0z 
—14—6 1—1 1—06 4 . 2—11—00 3 3 —14— —09— 19 I—o2—18 1. 
—15—0 I inen 2—00—16 4 399 — 02 [—I4—6 —59—16 4 1 
—15—6| 1—99—16 2 2—08—14 }| $=07=13 f— 15-4 —09—13 41 I—2.—cq< 3 
—I9—J] I—09—03 | 2—07—14 3| 30606 [t—I3—6| —o9=10 4] I-02; 3 
—16-5| 1258 1 2—06—15 | 3—05—00 [l—16—c] —og—c8 1—02—02 
—17—0 I—07—18 | 2—05—t7 3-03 —16 fl—16—6] —59— 05641 —o1=t7 3 
176 1—07—06 f] 2—0 4-19 1] 3—92—13 —17—9 —og—o2 ( l—01—14 
—18— L—o0g=t5 | 26424 E 3—01—12 1—17—5 —09—080 4 1—51—10 
—18—6 1—06—05 3] 2—03—08 1 3—00—11 ;[l—18g—o| —o8—18 | I—oI—25 
— 19 I—o0g—16 [ 2—023=I4 || 2=I-=I2 fj-=r8—6| —=o$=j; 1þ r—01—03 
=} Ll —0$—V7:.,1.3 oF ; | 2—10—k4 1=—z39g—c| —03==r3 3. t—01-=00'} 
I>00—0' I—=04—18 J 2—01—07 3! 2—09—104 |(—19—5 pans (A. 1 10-165 
- % -i! 
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Money. 


EPR Sy Engliſh Coine is often called Sterling Money, as Legat in the end of Tho», 
Pre l Dictionary conceives, becauſe there was anciently ſtamped upon it one quarter a l Y 
Ss Bird called a Star or Starling; although others think it was becauſe Coined firſt at a ph A 
ſo called, or rather by the Eſterlings, which Name in the time of the Saxon Heprarch 
1 5 was given to thoſe Saxons which inhabited in the Eaſtern parts, as Cambria 
Sterling Stan- The Sterling Standard for Money long before the making of the laſt forementicy Y 
— Statutes even from the time of the Saxons had been obſerved to be 20 pence for] 
Ounce of Silver 115. 2 p“ fine, and about 22 5. and 34. for an Ounce of Gold of 22 Can 
fine, and ſo continued till the Reign of Henry 6 and then the Ounce of Silver of the ſy 
fineneſs was raiſed from 20 pence to 30 pence. Eaw. 4 raiſed it to 40 pence. Hen. 
to 45 pence, and #1iz. to 60 pence, at which rate it yet ſtands ; all which was done 
Advanced by Proclamations according to the Exigencies of Affairs in the Kingdom at the times when 
Proclamation. Vas altered, fo that though both pounds Sterling and Troy were divided ſomewhat li, 
that into 20 and 12, this into 12 and 20, yet were both pounds then equal, but now thr 
pound of Money in Accompt is but one pound Troy, and {carce that, and conſequen 
our Shilling and Penny is but the third part of the old Shilling and Penny, and in li 

manner was Gold advanced. | Es | 
Touching Money, Two things are to be noted. 1. The Accompt. 2. The Coj 
In which latter the Weight and Fineneſs are alſo conſiderable, 


The common Accompt of Money is by Pounds, Shillings and Pence. But there a 
ſeveral other Denominations and Subdiviſions of the Pound Sterling, as in the Tab 


following, y 
Sterling Money. 
A Table of En- * 1 | 
gliſh Money. ann 8 
Pound. x | * 
Mark. 12 1 *3 
Angels. 2 1 ; *4 
Nobles. 3 2 | GY OY Ts 
Crowns. 4. þ 2+ 2 vry 1 
Half Crowns. 8 +1 4 ; 27 2 
Shillings. £4 1331 10 e 8 Ze 
S1xpences, 40 262 20 13% 10 3 4-86 $54 | 2 
Groats. 60 "a . 3 I 1 
Threepences. 80 533 40 263 20 3 Be BY 13 1 | - 
| | © VB 3 | | 
Twopences. 120 80 | 60 40 30 | 25 6 | 3 2 121 
Three half pences. 160 [1062 bs 534 n 8 4 0 % 
Pence. l 240 160 120 80 | 60 woes 126 413 2 1 1 
Three Farthings. 32 2133] 160 [1963] 80 40 .16 | 8 | 4/23 2 [| 
Half-pence. 480 320 | 240 160. 120 60 | 24 12 643 12111 
Farthings. 960 640 | 480 = 240 120 48 24 6716 60403 207 
Mites. $760 2840288: 1020 date 720 298 | 1.54 96 Tolls . 8 5 
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: K T 
r a ng CEN: 


A Pound why * 1. A Pound or Twenty Shillings is ſometime called a piece in reference to xx. 4 
called a Piece. poo cf Gold; for it is ordinary to ſay 1 piece, 2 pieces, 3 pieces, for 1. 2. or 3 

Pounds. 5 
A Mark, wly * 2. A Mark which is of a Pound, and 13 5. 4 d. deriveth its name from the Mark 
ſe called. Weight, becauſe at the old Rate a Mark of Silver Money weighed 8 Ounces Troy. | 


* 3. An ; 


*.] - 


4 


"#0. 0 Angel is 10 4. and ſo called from the Impreſſion of an Angel upon pieces 4" 4 why 
of Gold of chat Value. Yet are there Gold Coins called Ship-Angels of more worth ; /* ** ed. 
becauſe fince they were Coined Gold is raiſee n. 1 
. 4. A Noble is 65. $4. half a Mark, or the third part of a Pound, and for the reaſon gh 4 * 
aſt before · mentioned ſeveral pieces of Gold bearing the name of Nobles, are worth more ore now. 
than 64. 8 d. as the Angel Noble, firſt Coined for a Noble, then advanced to an Angel, 


now worth more. „ — A e n 
_ 5. A Crown is 5 4, the Quarter of a Pound, and the greateſt piece of Engliſh Silver 6 gens ig 
Coin, ſometime called the Engliſh Dollar, from whence down to Farthings are Silver Coin in Eng: 
Coins, and beſides theſe ſome Harpers in value 9 d. a piece, and half Harpers worth land called ' 
| 4. a piece were Coined by Q. Elizabeth, but ſeem to be Jriſi Money, now dlmoſt Jmetime Dollar 
Vorn out as well as her Three Farthing pieces. > os 6 . . 
Farthings before the advance of the Ounce of Silver to õo pence were Silver Coins, as ee, 5 cal 
appeareth by che Statutes 4 Hen. 4. Cap. 10. & 14. Hen, 8. Cap. 12. but fince grew 7!" 04” 
inconvenient by their ſmallneſss. 1 e eee 

Mites are no pieces of Coines, but a leſſer diviſion uſed about reduction and finding ae no. 
out the Value of Foreign Coines by the Sterling Standard; and ſome for their private e. 
ule and more curioſity divide the Farthing into 2 Ques, the Q into 2 Cees, the C into 
2 Dodkins, the D into 2 Mites, that is 16 Mites in one Farthing——©&©  _. Lg 
= The Coines of England are of Gold and Silver, ſome of greater value, ſome leſſer, er, how 
many elder, others later, and ſo different in Fineneſs and Weight, that it is hard for 4 : by 
any but thoſe whoſe common Converſe is thereabouts, as Mintmaſters, Goldſmiths, &c. 
to give any perfect accompt thereof; and the rather, becauſe they proceed not by the 
ſtrict Rules of Arithmetich, beſides any ſuch accompt will be ſubject to future altera- 
tion by addition of new Coins or advancing the Value of the old. For rect] | 
= Mr. Gerard Malynes ſometime a Commiſſioner about the Mint Affairs, and a Man Engliſh Coines 
expert in Coinage in his Book Intituled Lex Mercaroria, hath Calculated the Weight r m 
and Fineneſs of ſeveral both Engliſh and Onutlandiſh Coines , and from thence in the lue date pens 
ſuccedent Tables much light is borrowed. Nevertheleſs. whether becauſe he hath (as FD 
he ſaith) omitted the ſmall Frattions as unneceſſary, or becauſe he hath rather inſerted 

what Weight the Coins ought to be according to the Royal Orders at the times when 
hey firſt iſſued forth then what they are, I know not, but ſure I am, his accompt in 

ſeveral of the Gold Coines doth not agree with the Book called Perfect Directions for 

A Engliſh Gold, Imprinted 1663, nor others, nor yet with the Common Weights, as 
by often experience trying ſuch as have come to my hands I have found 5 
a Wherefore in the following Table for Engliſh Gold, beſides the Weight after Malynes 

and others according to the more regular proportions of Arithmetick, is another Collumn 
containing the Common weight as the pieces were when Coined (for many by ule are 
worne much lighter, and muſt have allowance) according to which Weight is the value 
reckoned; and becauſe the value of Old Coines have fince the time of their Coinage been 014 Coinaze 
increaſed not only by Proclamation, but beyond the Rates limited thereby, to wit, even advauced ſince 
as Merchants have found them valued in Foreign Exchange, or as Goldſmiths have ei Coinage 
found them worth to melt down: Let therefore the Sterling Silver Coines be underſtood KA er 0 
Jas they anciemly were and ſtill are Currant in England, but the Gold Coines are diffe- wif, ſt eat 
WT rently valued in their reſpective Collumns, viz. thoſe of K. James ay K. Charles the 

WT Firſt, as in their Proclamations, thoſe elder as they were currant with the Goldſmiths 
Anno 1640, and are now worth ſince the Proclamation of K. Charles the Second 
Anno 1660. accompting in the one Penny weight of Gold z 2 Carats fine worth 3 5. 4 d. 
and in the other 3 s. 64. 2 4. 4 mn. omitting in ſome of the ſmall pieces the odd Far- 
Eg things and Mites, and proportionably for Gold of other fineneſs : Nevertheleſs accor- 
ding to the Proclamations and vulgar currant Exchange, moſt of the Old Coines were 
not, nor yet are valued fo high, for the Old Spurre Royal by the Proclamation of King 
James 1611. is rated at 16s. 64. yet, with the Gold{miths long before the Proclama- 

ion 1660. was worth 18 s. which is 15. 6 d. more than that Proclamation values it, 
and the like may be obſerved in others. As to the pieces to the Pound Troy where the 
Factions hapned to be ſmall and inconſiderable in ſtead thereof the next neareſt is taken 
and marked with — or + according as it is too little or too much; other things ate 
perſpicuous enough by the Tables themſelves, and need no explanation. | 
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Engliſh Silver 


Coines their 
Fineneſs Height 
and Value. 


Crown of 


Shilling of 


Coines, their 
FineneſsWeight © 
and Value. 


Names of the 
Vieoss, 


Old Double Roſe Noble. 
Henry 8. 
em 
Phil. & Mary 
Elizabeth. * 
of K. James. 1 
Double Roſe Noble of K. James. 
Double Roſe Royal or R | 
Double Old Soveraign, 
Beſt Double Soveraign of ey 
E . 6. * T7 
Double Soveraign of Elizabeth,A. 
Double Soveraigh of R. James called 
Unite or Facobus. 
Laureat or xxs. piece of James. 
Twenty Shillings piece of . 1. 
Old Roſe Noble. 
Henry 8. 


Double Roſe Noble of 


Spurre Royal of- — Mir 5 o 00 oo 4 23 00 483 +]23 33 
CElrabeth 9) | | 1 | 0215 Of 09.118: 
Spurre Royal of Fames 5 | 4 12.0 o 00 * 10 13 of 54 423 33 
Double Noble of Elizabeth = . 4 10 08 16 [$47 Jag 34 
Old Noble or Noble of Hemy [533 4 II 03 66 7 ] 4 10 00 24 5434 123 340 
Roſe Royal. — — 4 01 or 13 4 9 3 423 32. 
Old Soveraign. 3440 4 0 % wy 4 00 O ο (6082 [220 
Beſt Soveraign of Henry . 31 2 80 k 
- : 
Soveraign of] Hong 1 60 1 4. 00 00 Nor... 3.14 o O 66 43 422 9 
Old Angel Noble or Angel of Hemy 69 | 3 11 og 1343] 3 08 co o 72 123 3; 


-Eaw. 6 


5 Es. 6. PI Elie. 
by James, Charles 1. & 2. 
Edw. 6. & Elia. 

Half Crown of 4 James, Charles 1. & 2 Led IT © 
Phil. & Mary, Elis. 11 2 
? James, Charles 1. & 2. 


n C Ed. 6. Phil. & Mar „Fier 2 
Six 1 N e Charles i. 92 


: of Geodeæti 0 als . 


 Fineneſs. 


| Rs pwts, bote 4. 


By O 
—11 2— 


19 08 


11 — 32 


Weight by 


| 


5 03 94 og 


— 11 0 25 

Old Groat of Henry 811 2 20 
Laſt Groat of Herz 8. — —112— I 12 
r oar 5 10 Mary & Eliz. — FEE — 2— 1 08 
l ——I — 1 o 
CLE $3 © 2 EP — SR — —1 1 * . I OO 
Van pane THe EE DS, 
e LY Henry $.— 0 OUT £0 Te TTY 112 8 18 
ence of < Eli⁊ abet. ———11 2 oO 16 
James, Charles 1. K 2 11 o— © 15; 
Three hlfpenceof Fee — 11 2— o 12 

Henry 8. & Edw. ͤ—— 112— © 
Penny of | Mary,” &. EXL. — II 2 - 0 os 
__- "'CFames, Charles 1. Sag 3 0 07 

Three Farthingsof MN — _ 11 2 © 

Elizabeth. —————— ry 2 0 

Engliſh Gold eee Liar, Charles i. WO I OTE ge 

rh rota tt ANZ | i 


lp | Conimon 
Weight. 
r. 


8 20 09 18 ta 
71 9. 00 OO. 00 


Weight. 


2 orz0 o 00 60 


the 5b. 


Lib II. bat 


The Table of Rrerling-Sibver-Coine now ou rant. 
Names of te pieces RO and Queens, 


= dr : 


18 01+7—1 0 


W + 00 oO o 85 
22 09 0014— 6 
13 0073 —0 4 
00 506 4+ 


o 00——0 4 
19 0 
00 00 —0 ; oo 


O04 12;4—0 3 
00 o — 0 2+ 


OO ©0 OS” 


O09 1677—0 * 
OO 99 17 5 
09 00 00—0 1+ i 


deems 


06 oO 000 of! 
o4 00 00>—0 O 
03 17 8 PF 


The Table of moſt Sterling ; Gola Coines yer Cerrant. 


ird o 
ee, .. Malyner, Fa. 5 
r pee. gr. m. d. e 


Pieces to Fine Value valle Ak 


| 1640. 1660. low. 
Canarias; A. 3 


[4 | a 
beste 06.08 084810 ©0. 00.00. ]24 3 33/646 41 18 as 
K 1 * >; 1 | 34; $4 Tele a. 3 ( 4 40 | 
24 [10 -00,00,00. | 9. 22:00 % - 124 553034" 16 ole 16 
1 * 4 1 G6! Diba 12. f irc Ret + ; Kits 4 
264] 9.90.09 OY 8 21 06, * "= 423 33/1 13 obs 15 
—— 98 o2 % o [292 1B 3/1 10. or 12 
8 x LI I; yl kh: 4 12 | 
3) 8''1$ 08 05 32] 8 00. 575 00 120" "Be fr 06 8 os 
r eien ; a , LES 424 \ 4 1 x TER 
*. ; * 4 #4 *S . >; | F 
PT * * Abe 1 i | 75 
$136 6 76 00 oo /{:| 6 10 16 18/48 37 7 [22.0 
[392] 6 or 09g 024] 's 20 og 18 17 41 ine 1 
6 oO 00,00 


* 
to O A5 0. 
10 00 ©) 00—2 6 
9 16 05 0334—2 6 
4 00 ©0 ICI © 0 


44 —0 4 


fm ab x 


ws 
8 


, N 00 * OT 
a . N * 1 a * F f n Y wn * 8 = 
* - 4 I 9 2 2 TY 2 * * * 2 ws =; 2 + ind cj — * . ar * 1 7 
* © has ah "fy \ J N 1 R r n 1 a r 7 4 5 
" Y 2 . ( G l ; P 
n x o * fell n * 4 \ I 5 N 0 
2 — 4 n 7 r - 5 k 
" ww 7 4 n n 2 
— WW. 1 2 & * 1 
n pt: 2 7» = I, . - 7 | 
* u 2 | i 1 
þ ih * 9 of. a 2 1 1 * > g 
4 4 IE. ; 2 
\ N s 5, 1 0 . N 
* ic: N - hy . * * 3 * - 
1 x 
. . : 
” * * 7 
% 
. 
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Names of the Pieces to Weight b) Commen Pieces to Fine value Value Allow: 
n 40% e C FT FF n OW : 
Ane Pieces. the 14 Troy. Malynes, G.. | ; Weipht. | the T6 Troy. | TE 1640. 1660. ance. 


| | | wits. Er. m. dr. pwts. gr. mM. dr, Car. r. 'F 5. d. l. 0 4 
Laſt Angel Noble of Henry \, | | gr | | g. d gr. 
. Edw. 6. | | 1 I . 1 
Phil. & Mary. 0173 j3.98 00,00 13 07 ohe 72 3+ [23 3b 11 fle 1 0 
Firſt Angel 5 Tom 5 TE ee ar; „ | 
Soveraign of K. James ca 1 12 Fay 1 | | 
Double-Brittain Crown. $ oh £ wa 0 n f 29 9 ri 22 0 8 % 'gf 2 1 
Laſt Angel of Fames. 80 13 oo 00,00. 2 23 92 053 81 J23 32 0 11 o lon 9 | 2 | | 
Half Laureat of James. 79 5 13 0 14 TZrr . 22 04 21-182 22 O jo 10 oo 10 82 1 
Ten Shilling Piece of Charles 1. 80 3 00 00/00 f 22 04 21% 82 + [220 0 10 . 
Angel of Charlee . — t 16 14 09 894 23 310 10 0% 10 82 1 
Half Spurre Royal. {9s 2 12 00% | 11 10 0 | | 96444 23 310 09 010 og 7|2 | i 
Firſt Crown of K. Henry. 100 . 09 06, 0639 |2 09 Oo oOo | Io1 3; | 22 @ o 08 oloos 2 4 
Single Noble of Elizabetb̃̃¶i. — — e 05 03 08 1085 23 31 0 of Je of Gln 
Half Old Noble. i Ito zZ os II 1943.1 05 00 O 108 37 "23 3510 08 % o8 6 2 | A 
Salute. o] Ii 2 05 061 16 Og O OO 108 3 4 | & o 11 als - | . 
Baſe Crown of K. Hemy, calILZñLʒͥ ũ -þ . I 133 9 5 2 i 
led Roſe-Crown. 120 2 00 90 00 1 23 00 0 112255 20 O O Og IE |O 06 | 4 | I 1 ; 
8. Edward "i . e Te * Rd Rs GAG — „ 
Half Angel Noble of Henry 128 [1 17 14 1831 16 oo oo | EPI gt Bo 
Half — Angel of iy, 138 ' 75 4 23 1 1 20 "wn 1144 {Ys 33, 37 5 P. 8.506 3 1 | A 
Half Angel of + Phil. Mary [144 x 16 00 00 | 


L 15 13 14. (11453 +23 3/0 of 10 0s 4| 1 


PW 
Half firſt Angel of Fameg. 


Brittain Crown of James. 144 1 16 O OO Ft 14 14 042 148 122 0 , 0, 0 5|o og 10] 1 
| Half George Noble. — — I 12 0 16 23 32 [O o go og gl x 
Half Laſt Angel of James. 160 1 22 00 00 [1 11 11 023. 162 23 342 0 0g 60 os 10] 1 
New Crown of James. [16847 12 07 064% [4 11 02 11032 | 164 24.0; & 0 5% % of 1 
Crown of Charles 1. 1160 |I 12 00 00 I II 02 1044 164 220 © 05. 040"09 47.1 
uo parts of Salute 62 f 11 11 2 11 11 00 9 1647, [23 3 [0 os 30 5. 741 
_ Half Hey firſt Cron 3201 |t 04 13 0345 |1 04 10 0 e ſo o olo e 21 
= Halt Salute 99 Jars f 02 13 08 1 0210 00” | 217432 Þ23 3 |o 03 110 04 2} 1 g 
1 Half Roſe Crown inne 0 00 90 8 23 10 O 4245 7 20.0 lo o> 11 003 22 
. = Y ä ee eee 
Ouarter Old Angel Noble. [276 | 20 17 09; [o 20 90 o 288 23 320 03 000 o 214 
Quarter Laſt Angel of Henry. , B oe % 2 „ 
5 Ed w. 6. - . 375 38} 1 6 : n ; 3 f 
Quart. Angel of en 288 © 20 00 00. so 19 16 s 13903 423 350 02 110 og 242 
Quarter Firſt Angel of Fames, | 1 * Fü „ 3 
alf Brittain Crown of James. 1288 |o 20 00 00 f 19 07 021297 22 0 o o2 og lo 02 1112 
Quarter Laſt Angel of Jamet.ꝛwm̃ —— 0 17 16 137 324 23 330 02 090 02 Take 
1 ky I e u We 20 128 : | 
| Many of the Phyſical [Doſes are weighed by the pound of 12 Ounces, and every Phyſical Doſes 


* 
W 


8 2 is divided into 8 Drams, 1 Dram into 3 Scruples, and 1 Scruple into 20 bo weighed. 
_ Grams. Ä hd dl io. ox ao. 
MMuettals more baſe than Gold or Silver with Courſe Druggs and divers ſorts of Goods Courſe Divers 
and Merchandizes as before noted are bought and ſold by Auoirdupois Weight, the or- and baſe Net. 

= dinary Hundred whereof contains 112 Pounds, and the Pound 16 Ounces, which tals how 
Ounces are leſs than the Ounce Troy, though the Pound be bigger; becaule that pound e 5 
ss divided but into 12 Ounces, each of which bear proportion to the Ounce Avoirdupois 2 abt> 
as 1 to 1 5 for 1 Ounce Troy makes 1 -, Ounce Avoirdupois, and 1 Ounce Avoirdupois what proportion 
is but 3? of 1 Ounce Troy, as faith my Dutch Authour, and accordingly he makes the each beareth to 
Pound Troy to be but 3.4 of the other Pound, and 1h Avoirdupois to equal 1 15. Troy. the other. 

Herewith alſo agreeth Dalton and Malynes before named in their making 56 th Avoir- 
aupois, and 67th 85 Troy juſtly accord, though elſewhere both of them unhappily mi- 
ſtake to count h Avoirdupois equal to 1025 Troy, which is 8 6, for then ſhould 
561b Avoirdupois be 6815 Troy. Others affirm 165 Avoirdupois equal to 145 12 pIr's. 
Troy, and then ſhall 56 h Auoirdupois be equal to 63H 15 12 pwts. Troy. Nevertheleſs By ſome thought 
lome think anciently the Pounds admitting the like Number of Graines differed no more to differ no more 
than the weight of Wheat and Barley one to another, ſeeing 14h, Avoir dupojs contains r hee? and 
7680 Grains or Barley-Corns, and ſo many Grains of Wheat are found in 1%. Troy, Ty 
: ry Penny weight be multiplyed by 32 Grains, or Wheat Cornes according to the 
tatutes. | | 
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/ der. Ib. II. Patel. 


Common 68 and af Df ons thas the Hundred of Avoi irdupo Wi 
4 Bae of — 28 | = 
Weight. | Hundreds ji 20. | 1 Half Hundred. | 0 
Half Hundreds. go | 2 1 ][Warter. _ 
' Quarters, + 80 | 4 | 2 | ': round. | 9 
Pounds. FW 2240 ia 36 | 28 1 ſoOoun cee. 2 
Ounces. _ 33840 1792 | 896 | 448 16 x Ibram. a b | 
Drans. - ©. ..1 386740; 14336 17168 2584 6 128 | 1 Scruple. 5 : 
Scruples. | 850160 43008 21504 10752 384 | 24 3 | . 2 
Grains. 1720320008060 cle. $O4c 7680 | 480 ; 6 | 20 Srains. 7 bl. 3 | 
| Cuſtom hath made familiar the uſe and knowledge of Stones, Nails, — 8 1 L | 
; and ſuch like denominations, though frequented but to weigh ſome fort of- Commodi. = 
ties, and to which of them to allot more Allowance or Tare than 12 on the 100 or 
- leſs, the Experienced Merchant well knows. However for ſatisfaction of the Curious 
Inquiſitor, take a Breviat of ſuch as have come to hand in peruſal of the Statutes, the 
Book of Rates (according to which the King receiveth his Cuſtoms) „ and ty ap- 
proved Authours and Experience. 3 
By Avoirdupois Weight | 
Au the H- Allom, 1 Hundred, 13+ Stones, 1 Stone 8 Pounds, by the Ordinance Compſ Trio dt ” 
aired, Stone. Ponderibu, which allows but 108 5b. to the Hundred. 7 
Ales the Laſt Aſhes, Called Pot- Aſhes, alſo Soap-Aſbes, 1 Laſt 12 Barrels, 1 Barrel 2 Hundred, L 
om by the Rates Inwards, 14 
gas x the Barillia, Or Saphora, 1 Barrel 2 Hundred weight, by the ſame Rates. 3 
_— "Le Nuit, Beef, 1 Nail 8 Pounds of Common uſe. Some places {ell by the Score, each 3 
Pi : Score 20 Pounds. 1 
Butter the Butter in Cask is aſſized by Statute, as is ſeen before in Meaſures, bur beſides of Suffolk 
Wey. | and Eſſex Butter, the Wey is uſually reckoned alike to their Wey of Cheeſe. ſh 
Cheeſe the Hey, Cheeſe by the Statute of 9. K. Hen. &. Chap.8. One Wey is to contain 32 Cloves, and 
Clowe. | 1. Clove 7 Pounds. Suffolk-Cheeſe by the Aſſize Book 1594, and uſage . 
ever ſince, e N 8 Pounds to the Clove, and Eſſex-Cheeſe 1o: Ml 
Pounds to the Clove, and both 32 Cloves to the Wey. But by ſome the | E; 
Wey of Eſſex· Cheeſe doth contain 42 Cloves, and the Clove but 8 Pounds. 
Both which agree to make the Wey of Eſſex-Cheeſe 336 f. of Suffok l 


Cinnamon as 
Am. 

Elaſs the Seam, 
Stone. 

Hay, the Load, 
Truſs. 

Hemp the 
Stone, 


Lead the Fod- 
der. 


The Old Weight 


256 tþ. whereas by the Statute a Wey is but 224 fh. as before. 
cee by the Ordinance Compoſitio de Ponderibus is to have the ſame weight as 
before noted of Allorn. 

| Glaſs , by the fame Ordinance containeth r Seam, 24 Stones. 1 Stone 
5 Pounds, 

Hay, by Cuſtom 1 Load 4o Truſſes, 1 Truſs 56 Pounds , which make 20 Hun: 
dred weight to the Load, yet moſt times it paſſeth with 18 Hundred. 

Hemp, is commonly ſold by the Stone, u bich by the Statute of 21. Hen. 8. Cap. 1 
is eſpecially ordained to contain 20 Pounds. Nevertheleſs in Rye a Sr 

of Hemp is 32 -b. and ſo hath been time out of mind. 
Lead, the Common Accompt 1 Fodder 19 ; Hundreds, i Hundred 112 Pounds. By the 
Book of Rates Outwards to 1 Fodder is allowed 20 Hundreds, By the 

Ordinance aboveſaid, 1 Load 30 Formells, 1 Formel 6 Stones wanting 2 fh. 

every Stone 12 tþ. and 1 Pound 25 Shillings Sterling. So was the Forme 

then 70 Pounds, a Weight now grown obſolete. 


OE CC Bee 2/9" 188 


Pecks, 1 Peck 2 Gallons, 1 Gallon 7 Pounds. So the Buſhel muſt weigh by Height. 

$6 fh. and hereto agree the old and later Books of Aſſize, yet thereby is the 

Buſhel more than the Buſhel by Statute, for 56 fh. or Pints of Avoirdupoi? 

Weight exactly anſwers to 67 th. 85. Troy Weight, whereas the Buſhel | 

by stature is to contain but 64 lb. or Pints Thi. 

Nur meg, Pepper and Spice, as Allom and Cimamon, by the Ordinance above men. Aumegs, &: 
J 1 | 1 = * 27h 
| Raw Silk, of China, Morea, Long and Short, 1 Pound, 24 Ounces. _ 1 


Pound. 


| Sil: Nubs, or Husks of Silk, 1 Pound 21 Ounces, both by the Book of Rates Inwards. Sith Nubs the 
| Wooll, hath the Weight eſtabliſhed by 31. Edw. 3. Cap. 8. and other Statutes, ac- Pound. 


o 


ding to the Lunar Vear of 13 Moneths, and 28 Dayes to the Moneth, ma- Wool the Weight 
king one Sack 26 Stones, and 1 Stone 14 Pounds, which makes the Sack The Sach how 


364 B. other denominations may be ſeen in the following Table. uch. 
Laſt. + -3-- Tack „ . 15 4 Table of 
On. | Wooll Weight: 
Sacks. 442 | Wes Cs 
Weyes. 2 1: 2 1 : Todd. 
Todds. | 15s | 13 6: | x Stone. 


Stones. | 312 | 2 2 | 5 clone. 


Cloves. | 624 82 3 % TB 


Pounds. 


Pounds. ' 4268 | 264 | 182 | 28 1445 


A Pack of Wool! contains but 240 fh. that is, 2 Hundred Weight, and 16 tþ. Piference he- 
over, leſs by 124 1b. than the Sack of Wool by the Statute, eg] gs the * | 
Tarne, called Iriſh Tarne, by the Book of Rates Inwards is accompted, 1 Pack jj, © 
4 Hundreds, I Hundred 120 Th. 7 | | a Yarn the Pack 
= Beſides the Weights allowed as before-mentioned, there hath been allowed at the Hundred. 
Wings Cuſtom Houſe for Tare (which is the Weight of the Cask or Wrappers, where- Tae, Wat 
= Goods are packed ub} atfolowert v Allowance far 


5 ty 


| 3 it at the TY 
5 | | h | 15. | Cuſtom-Houſe . 
2 Upon Butts of Currance per Cem. 14 
; Cuaritels of Currance per Cent.. 16 
: Quarter Rowles of Currance per Cent,——1 8 
; Prunes, 6, or 7 C.— —ͤ— —84 
g Prunes 10 C. and upwards — II2 
= Raiſins Solis, per Cent.. -I2 
=_ Malaga Raiſins, per Piece —— 3 
9 TPizggs the Barrel — —L0 
J The + Barrel ———— 8 
2 The © Harrell. = 6 
The + Barrel. — 7 — 4 


Mather the Bale —— 
Bales of Raw. Silk from 
Aleppo, with Cotton Legee, the Bale 347 


; * 3 . o S r SAN 
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Ardus, the Bale — 32 
Smirna, the Bale. 14 
_ Meſſina, the Bale ͤyͤ̃ ꝗ.ͥ v8 
Bales of Grogran-Varne from 
Aleppo, the Bale 28 
Smirna, the Bale —— — 16 
| Bales of Silk from 
Naples, the Bale — 14 
Bologna, the Bale 30 
Spaniſh Tobacco the Barrel, —— L: 28 
The Half Barrel —20 


Sugar Cheſts — — — — part. 
Sugar in Fatts, 6 C. weight. ——84 
| Goods packed up in Paper. 

For Paper and ——— per Cent. 4 


ker e 468 
_ :: commonly fold by Weight, 1 Buſhel 2 Tovits or Half Buſhels, 1 Tovit 2 bal how fold 


— Of Geodeticals. Lib. II. Part IL. 
What athwed Moreover there is an Overweight allowed by Merchants called Tret, which is 4 5b. 
by Merchant's. upon every Hundred of 112 1h. And alſo 2 T6. upon every Scale of 3 C. weight, which 


Clff what. js called Cloff, but in many Places if not conditioned for, will not be allowed. At Lon. | 
Hundred at donderry in Ireland 140 Fb. is reckoned for 1 Hundred weight. 
— The Engliſh Accompt of Meaſures and Weights paſſed, an Eye may be caſt now | 


deticals. on the Forrain Accompt of ſmaller Geodeticals, whether Ancient, or Modern, and the 
* . Credit of both muſt depend on the reſpective Authours out of which they are her 
Collected. cs f Ras — 
of the Hebrews Ancient Meaſures and Weights to avoid prolixity are referred only to Hebrew, Greet, Wl 
Greeks and and Latine as before, moſt of which are here compared to our Winchefter Meaſure, ani 
Latins to what Troy Weight, and the Money valued by our Sterling Coine at the rate of 5 5. the Ounce WR 
compared. of Silver, and 3 J. the Ounce of Gold, though ſome ſay the Jews valued their Gol4 
22-4 4 1 7 but 10 times as much as their Silver. And this is one cauſe why ſome Authours difle: 
in the value they put on their Hebrew Coines. 5 = 


«# 


A Table of the Hebrew Meaſares. 
Hebrew Meg- ew a 5 
res, 1 (a) Etſbang, A Fingers Breadth, an Inch. 


(b) Tophach, A Palm or Hands Breadth, 4 Fingers, or Inches. 
(c) Zereth, A Span. 
(d) Pagnam, A Foot, or 12 Inches. 
| 8 Half a Yard. 
5 . Holy, A Yard. 
(e) Ammah, A Cubit Kings, Half a Vard and 3 Fingers. 
4-4 Geometrical, Three Yards. 
Long () Tſugad, A Pace, Five Feet. 
g) Orgy'a, A Fathom, Six Feet. 


) Chebel, A Cord, Line, or Rope to meaſure Land with. E. | 
7 (i) Kaneh, A Reed, common 6 Cubits, 6 Cubits and a palm. 
\ l „ 915 (Y Stadium, A Furlong, 125 Paces. | 3 


(1) Cibrath haarets, Half a Dayes Journey, &c. 
(in) Milliarium, A Mile, 1000 Paces. 
i (2) Paraſanga, 30 Furlongs. 5 
| EY" -(o) Noph, A Clime, or Tract of Land 60 Feet every way. 


? (p) Maanath, An Acre, in length 240, in breadth 120 Feet. 
(6%) Kab, A Quart, &c. 


(r) Omer, Three Pints and an half. 

(s) Seab, A Gallon and an half. 

| Dry. < (t) Ephabh, Four Gallons and a Pottle. 

(4) Lethec, Two Buſhels, 6 Gallons and a Pottle. 


( 8 ? \Five Buſhels and Five Gallos. 


'5a4nſvapy ADIQIH 


| (x) Log, Half a Pinr. | 
\ Liquid ) (y) Hin, Three Quarts, &c. 
(xz) Bath, Four Gallons, and an Half. « 


Hebrews begin (a) Weemſein his Chriſtian Synagogue, tells us, the beginning of their Dry Meaſur Wl 
their Dry Mea- was Barley, and their Wet Eggs, and therefore faith he, An Accompt is called Shi, 
ſures 1 from Shiur Barley. And one Eſtbang by him and others, contained the breadth of 6j 

8 > . Barley-Cornes in their greateſt thickneſs. Others again but the ſpace that 2 laid 
Shiur uſed for end to end, or 4. laid cloſe fide by ſide, will lye in. And in round reckoning (though no 
an Accompt. exactly) paſſed for an Inch. For 4 Fingers make 3 of our Inches, as moſt general 
Eſtbang, the accompt. Junius on Exck. 40. 5. and Jer. 52. 21. Holyoke on the Latine word pole 

Opinions thereof ſaies an Inch is 1 2 Fingers breadth, if ſo, then ſhould 3 Inches be 4 digits, or Finge"l 
Zithe how ta- hreadths. Some of the Rabins call a Fingers breadth Zitbe. F 

ll ach boy (b) The leſſer Palm or Hands breadth, 4. Eftbangs, Exod. 28. 16. and 37. 1 
reckoned. Exek. 40. 5. 2 Chron. 4. 5 may be accompted 3 Inches Engliſh Meaſure. With ſom Wl 
Cith uſed for of the Rabins, Cith, is uſed for the Meaſure of the Wriſt, to the Roots of the Finger 


what. which is ſomewhat more than 4 Eſtbangs. 1 

Zereth how (e) The greater Palme 3 Tephachs, Exod. 28. 16. Iſa. 40. 12. properly a Span, an 

m_ by the 70 rendred Zmlawi, in Ezck, 43. 13. containing the length between the Thu 
and the Top of the little Finger ſtretched our. Z 


Pagnam the (a) Pagnam, 4 Tophachs, or 16 Eſthangs, Peter Martyr in 1 Kings 6. 
lenzth. | 


(%) A Cubijf 


Chap: ]. | = of Geodæticals. | | 83 


(e) A Cubit , ſome ſay, is the length from the Elbow to the Wriſt, others to the top Aminah be 


f 1 of the longeſt Finger, ſome making it the 4, others the 6 part of a Man, allowing Sorts of Cubits: 
= ome 2 Foot, moſt 1 Foot, to the Common Cubit or Cubit of a Man fo called; Deut. 


3-11. to which the Great Cubit is reckoned double, 1 King. J. 15. with 2 Chron. 3. 15. 


Leit called the Great Cubir, Ezck. 41. 8. and the Cubir of the firſt Meaſute, 2 Chron. 


3.3. The Kings Cubir in Herod. lib. 2. in Deſcrip. Babyl. mentioned to be 3 Fingers lon- 
ger than the Common Cubir. The Geometrical Cubit, Origen Hom. 2, in Gen, 
Auguſtine de Civit. Dei, lib. 15. cap. 27. take for the Meaſure uſed in Building Noah's 


- Ark, And to this Rabbi Camhi in his Comment on Exzek, 46. 2. cited by Arias ſudont anus 


por the fame with. Ammab a Cubit. 


de Menſuris Sacris, comes near aſſigning 1000 Emoth or Cubits to make a Mile, And 
tome ſay, this is the Cubit uſed in Egypt. Gomed, Juag. 3. 16. taken by Interpreters 


Gomed how 
2 | ; rendred; 
(/) Tſagad, or Tſaad mentioned often, but becauſe never meaſured in the Text, Tſpad, uncer- 


| 1 | as to the certainty muſt remain unknown. Several Authours make Two forts of rain. 
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paces, the Minor of 2 Feet, a Step, or Half a Remove of the Body; the Major of Two ſorts of 


y 
5 Feet, a Stride or a Pace by removing both Leggs from the Heele at the firſt Stand Paces. 


to the Toe at the laſt, 3 5 5 

(g) A Fathom in Greek,” Og yia, greatly queſtionable if ever any Meaſure with the Fathom how 
Hebrems, becauſe not once mentioned in the Old Teſtament, and but twice in the New, Huch. 
in one Verſe, Viz. Ads 27. 28. is as much of a Rope or Line as a Man can include between 
the tops of his longeſt Figures, when the Arms are ſtretched out at length in a right 
line, and ſo uncertain according to the length of the Armes fathoming, but generally 
taken for 2 Yards or 6 Feet Engliſh Meaſure. Some promiſcuouſly taking ir for the Ulna mutt mt 
Pace give it but 5 Feet. Others render it in the Lat ine, Vina, but then muſt not be be taken for our 
taken for our Ell, which is but 3 Feet 9 Inches. The Fathom is moſtly uſed at Sea EI. 
to meaſure their Ropes and Soundings, wherein they do not ftrictly take the length from 
Finger to Finger, but ſo much as ſhall be included holding the Rope in the Hands ex- 
tended between the Thumbs and Fore-Fingers. 

(b) Mott confeſs their Ignorance in the length of the Chebel, Pſal. 16. 6. taken Meto- Chebel; unce#- 
nymically for the Inheritance it ſelf. | OT, | - tain. 

(i.) Uſed to meaſure Buildings, as the Chebel, Lands, expreſſed Ezek. 40. 5. to con- Ranch of what 
tain 6 Cubits, and an Handsbreadth, but Tremelius on the place takes the Reed to con- uſe. 
tain ſo much of the Kings Cubits, though the Common Reed, by the Jargum and ſe- The length. 
veral others is accompted but 6 Cubits juſt. Salel a Rabinical word for a Reed of 6 Salel and Rus 
Cubits, and Rus for 70 Reeds, to be found in their Writings. how talen. 

(k) A Furlong, (quaſi, Furrowlong, becauſe in Champion Countreys their Furrows Stadium the 
were uſually very long) not mentioned in the Old Teſtament, a Meaſure brought in Furlong from 
with the Grecian Monarchy as ſeemeth, becauſe firſt met with in 2 ac. 12. 9, conti- Wence. 
nued till the New Teſtament Times, and there often the compute of diſtances at Sea and 
Land, with Pliny, lib. 2. cap. 23. Iſidore and others made to be 125 Paces, and fo muſt De Length, 
be the Eighth part of an Italian Mile, which contains 1000 Paces, though the ſame | 
Pliny will have 7 + Furlongs make a Mile. There is no doubt but Stadium hath ad- 
mitted of different acceptations, as the Controverſie between Pliny and Diodorus Siclus Difference 
teſtifies, So allo Stadium becauſe of the different content thereof in ſeveral Countreys thereof. 
with Authours is reſpectively to be taken, beſides the Italian waich contained as be- 
fore 125 Paces, or 625 Feet, ſometime for the Oly mpique at 1 20 Paces, or 600 Feet, 
and ſometime for the Pirhique Stadium, at 200 Paces, or 1000 Feet. | 

(!) Half a Dayes Journey, a Dayes Journey, a Sabbath-Dayes Journey, and a Space Cibrath, &c. 
leſs than any of them, a Bow-ſhot, all left indeterminate in the Old Teſtament, the New differently ta- 
Add, 1.12. John 11. 18. accompts the Sabbath-Dayes Journey about 15 Furlongs , &. 
which doubled in a Journey forward and backward made about 4 Miles. So Fuller, 

Piſ. Sight of Paleſtine, Book 1. p. 43. 44. 
(n) The Italian Mile conſiſting of 1000 Paces, hath ſet the Name Mile from the Miles of dife- 


When rendred 


Fathom uſed 
a' Sea. 


Latine Mille in Engliſh 1000, Nevertheleſs in ſeveral Countreys more than 1000 Pa. e. length; 
ces go to make up a Mile, and the German Mile is 4 times as much as the Italian, and 


though Buxtorf renders the word Cibrath, Miliare, yet we find no Mile mentioned b 

Tranſlators of the Old Teſtament, Mat. 5. 4c. argues it rather of Roman Extraction than 

Tewiſh, and Kimchi lib. Rad. thinketh that I in Cibrath is but Servile, and that the Root Barah Berah 
is Barah, or as ſome write Berah, which Tremelius, Gen. 35.16. and 48. 7. and 2 King what. 

5. 19. readeth it Exiouum terre Spatium, and our Tranſlation, a little way. Never- 

theleſs ſome Learned Men conceive Berah anſwers to the proportion of a Roman Mile, 

but Barah properly ſignifying a Dinner or Meale.Others will when applyed to Journeys 

take it for ſuch a {pace of Ground, as uſually is travelled or conveniently may be gone 

n Halfa Day, between Meal and Meal, or Bait and Bait, 
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BB a 


Paraſang hw 
taken. 


Noph hom 
rendred. 


Maanath di- 
verſiy taken. 


Kab what it 


contained. 


Called a 
Sextary. 
Omer how 
much. 


Seah the Con- 
tent. 


Ephah the 


Content. 


Lether its con- 
tent. 


Homer and 
Cor how much, 


Log the Con- 
tent. 


Hin how much. 


Bath and 
Solomons Sea 
their Contents. 
Nebel hom 
tranſiated. 


Epiphanius who ſaies it contains 1 50 Sextaries. 


— Of Geodeticals. Lib. II. Part, 
(u) This ſeems to be a Perſian Word and Meaſure, taken for 30 Furlongs, Herodot. 
lib. 2. Ramus Geometry ſet forth by Beawell in Engliſh, by others for a German Mile. 
E _ in Thisbi mentioneth a Perſab, which he ſaith was the Great Mile, and contained 
4 lefler. s | 5 | a 
(o) Noph, rendred by Buxtorfe, A Clime, or Tract of Land, Pſal. 48 2. Noph, 


allo the name of a City in Scripture, bur the content thereof not there found, other 
Writings , as Holyokes Dictionary, &c. reckons it 60 Feet every way, yet may be a 


Plot of ground big enough for a ſmall Town. 


(p) Uſed 1 Sam. 14. 14. and made by ſeveral fitly to correſpond with Fugerum in 


the Latine, but differ in the quantity, ſome reckon it 200 Foot every way, others 240 
in length, and 120 in breadth. Quint. 1. 28. Iſidor. 15. 15. 5 . 
(q) The fourth part of a Kab, 2 Kings 6. 25. for want of more accurate Correſpon. 
dencies may be taken for our Half Pint, and ſo the Kab for our Quart. Buætor/ out 
of Rab. Alphes. Tratt. de Paſchate. cap. 5. fol. 176. with whom divers conclude, that the 
fourth part of a Kab, and a Log are of a like quantity, and that each contained 6 Eggs, 
viz. as much as will fill Six Hen Egg: ſnells of the ordinary, or middle ſize, and thence 
called by ſome a Sextary, and ſo accordingly the Kab, 24 Eggs, or 4 Logs. . 
(0) An Omer, was the Dayly Ordinary of a Man, and the tenth part of an Ephah, 
5 16. 16. 36. more than 3 > Pints our Meaſure, and not full a Pottle, 43 
888. A 
(5) ASecah, noted Gen. 18. 6. and 2 King. 7. 1. commonly eſtimated by Writers at 
6 Kabs, that is 2 Hins, or 144 Eggs, or about a Gallon and an Half our meaſure. 
Godwin in Moſes and Aaron, lib. 6. cap. 9. g 


() An Ephah contained 3 Seahs or 18 Kabs, in Eggs 4.32 about 9 Pottles Engliſh 
Meaſure , it was the tenth part of an Homer, Ruth 2. 17. Ezek. 45. 11. | 

(%) Lether, in Hoſea, 3. 2. is reckoned to be the Half of an Homer or 5 Ephahs, 
and conſequently go Kabs. V'M1l, N 

(w) An Homer, being 10 Ephahs, Exe. 45. 11. is thought by ſome to bet 
Burden of an Aſs, but Sk 51 a good Horldtoad, at the , wh aforeſaid 5 ora. 
5 Gallons, our Meaſure. The Cor was equal to the Homer, common to meaſure both Li- 
quids and Dry. Exel 45. 14. Juke 16.7. 7 

(x) The Log was the ſmalleſt Meaſure for Liquids, we find mentioned, ſee Levit. 
14. 12. and before in the Kab. 1 | | 

(y) The Hin often in Scripture, in quantity Three Quarts our Meaſure or there- 
abouts, 3 Kabs, or 72 Eggs. This Meaſure was divided into the Half, Third, Fourth 
and Sixth parts, Numb. 15.6, 9. and 28.5. Exzek. 4. 11. e 

(D The Bath, Exek. 45. 14. is made alike to the Ephah, ſo muſt the Molten Sea, 
2 Chron. 4. 5. holding 3000 Baths, contains 210 Quarters, 5 * Buſhels or 13500 
Gallons our Meaſure. : 


As for Nebel, tranſlated Jer. 13. 11. a Bottle, few reckon it a Meaſure except 


„ 


593 


a + 
i 


” 8 * * yo et N 5 a . n » WET \ 
4 - : IF etna wt "<a 2 DIO 8 . e 63: Fo 
; ; £ . . r N 9 CERES» e 7 « WIR TEE Tn LY e 4 
Y 7 ph . 4 : 8 . 1 5 r „ OE r AS Di „ _— 
: . E : N Fes l SIS - 8 A ALOE $45 6g BEES INT; 8 . e 5 . P\. r 8 4 x do nts - 
: * — > % 1 25 1 A 8 2 1 JJ ͤ V . aer: o Er EL 48 3 8 . 2 x S * n 2 . 
; | 8 ; 2 88 7 5 I 5 "Ws S S 37 N 3 Ho e,, , ß Any Mets Fa ene CRT LS, wh „„ ie ee IR 3 S OL BY n 8 Ao SIC R 7 
2 . : ? 8 833 7 2 J ; FEED Mo SST IST, r AR Ye PE, 8 2 „ Ie gl) a v2 FRI I TP I VE ve 8 J VV 24 en e r 3 . aj S 
8 | s ; a V 5g ; : 8 5 * Wks : 2 R e „ C ˙ q = ̃] ⁰-ůͥü»i!!! be > 2 —ͤv—1Ö»¶ ] irs Re I Fo Sa r E n c ( . bs * 3 , OO SOT er TS Ix LEE EO 
2 . 9 5 : 5 8 Le ICE : PC /// :-. ⁵— .., ̃ ⅛ '... 47 % c z U ¶ã d LO I dE Son a EINE © „3 Ly Gy 777 dot Re EI I NE OA Bk x GE IE Ko 5 S T 1 TE IR 2 n 
2 8 > a 3 1 T I g BA 8 7 r r / I ne Ee ee DSA Se AAEd EO 23 8 8 N 5 of * 3 5 AFC 3 5 Arts Ds * 8 e 2 3 R N 5 8 Ls SE . 2 n 4, KF z 
P : - 75 n 2 : 8 7 % n 78 - SEES) 2 — Re WITS Fog .. . . IE WY 5 DOES 4 F nk M4021 oh re Oe Fine 00 IIs Seto oe F 33 "Y SIRE IST n en A * 8 n P E of a, OS OY 420 898 * * - q 
© er 2 3 err 5 CF . ABD Ru fe YA ES as Ro Fa DT Beg CINE EVE. Phang a HP SE IRS 2871 . 8 1 n V pr bs 2 2 N Pe E ? 2% n 2 S ˙-A . ˙ TIE Bt ot R 1 S Wes EPS "DE DT FA en Po pct TE f 8 a . ns - 5 
. 8 . . e . TFP r FE be NES RE IE ONS TE OI NCI cc > ING, SL GOTY 7 ed SHER nnn 3 ʒi. ll!!! y <p a a ANY RES 13 NES * . I" > . _ 
y - LS 88 TE, FS ie Ee ³¹Ü¹wAijAĩ ͤ ͤ Ku 1 RE SE I EIA VE Bo TR CVA AIR — ß S ST ER ane AO VE GR IN hoe ß / Of oe OE 7 ES wo OS ; 
5 PP TTT 8 . / VU. ß ñ ñ̃ ßßßßßñ Ire a CRT L Ok * A 4 5 
"hy SOT, Dao © — «>. —— 8 5 S "- 7 2 sf F er a ode 6 OED EN ab rn SD 1 ST dx a c HAS Pits E X 1 us « + , Wh Cn 
PE a Re Ie 3 3 7! . at ONO ERS $2 — 5 r n - 8 A | | 
a N F 


ws 
= 
5 
"I 
th 
wp”. 
We; 
5, 
— 
[2 
* 
* 
1 


+ Tſagad. 


Pagnam. 


Chap. 1 | 


A Brief view of moſt 


0 ontent may | be taken in the 


if » 


14 * 
1194 


07 Gadalrdl 


of the Hebrew Meaſubs aforeſaid, with their En agi 1; Table of tle: 
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_ The Table of Hebrew Long Meaſures | 
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Hebrew W i . 


The principal Weights i in uſe among the Jews were Talents, Ponds, Shekels, Hebrew 


Drams, and other {mall diviſions of the Shekel, all which may be further ſeen ! in the Weights. 
Accompt of their Money. 
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Of Geadaticals, L .ib. II. Part J. 


A Tible of the 


Hebrew Cornes 


and their Values | | G Tebrew Co nes. | | BY 
hit. th 
CO Oo Os 


PPM /> pk þ ro oben 
(4) Shekel, of the Sanctuary in ! e gu St 3 3 
/ ! (b) King's Shekel, Half the Sanctuary Shekel, called Behah—— O1 03 
Silver ae ct eee 5 
0 _ —_—__m— 0.00 
— — O0 075 
7 * ee 00 O12 

Re (f) Zabab — — Teach: 5 Troy in value 12 Siluer \ 
2 Golden Siclus, or Shekgt 5 Shekles of the Sanctuary 000 
; 8 80 or Darcon. Teach half ſo much. — mg 15 oo Ml 
„ i on, OQold 100 Shebels. 3 
( Meneh,or Mina, or a pound, valuable ins 25 FT 1 


Silver, 60 Shekels. 
| Sung of ble 3 5 5 
1 0) 


(c) Third part of a Shekel —— 
— (4) Zux, Fourth part of a Shekel. —— 
/ Money (e) Gerah , Agorah , Keſhitah.—— 


. 


00 o 
Chichar,or Tals, 5 - Shekel Eo 20.8 176 1 
in Weight (. 125. 77% J valide in NK Silver—S 375 09 00 


Shekel bow in- (4) This piece of Coin (is oſten mentioned in Sacred Writ, and looks like the Standard 
ſeribed and of all the reſt) on the one ſide ſnewed the Veſſel in which the Manna was, inſeribed 


Stamped. Vith this Perigraphe Shekel Iſrael, on the other fide, the Rod of Aaron that budded, with 


Wience the © this Inſcription, Jeruſalem Kodſhaſh, in Engliſh, The Holy Fernſalem, called Shekel from 
word. Shakal to weigh, for Money at the firſt ſeems to be a Merchandiſe exchanged or given 
for other Commodities, as Gen. 23. 16. after the Chaldee called Silgha, and commonly 


Silverling with the Hebrews, Keſeph, i. e. Silver, and being put abſolutely rendred a Silverline, 


wat. or piece of Silver, by Expoſitors; as uſually as a Shebel when the quality is not men- 
. tioned is taken for a Silver Shekel. | 


—— 2 Chron. 24.6, 9. towards the Repair of the Tabernacle firſt, and after of the Tem- 


ple, between this and the Sanctuary Shekel, ſome mention a third fort of Shekel , called 


the Common Shelel, valued at 20 d. of our Money, of which I find nothing but un- 
certainty. | 3 


Bekah bw ()) Firſt mentioned, Gen. 24; 22. paid by all as a Yearly tribute; Exod. 30. 13. TA 


| Third part ofa (c) In Nehem. 10. 32. noted as a yearly tribute given of the Jews by a Civil De. 


Shekel. cree to the ſecond Temple. | 1 5 
Zu, hom mch. (d) 1 Sam. 9. d. ſpoken of, and equal to the Old Attick Dram, and Roman Peny, 
| as ſeveral ſay, and by ſome called Zuz, Zuza, Zur, and Zura. 
Gerah, 9 (e) Agorah, rendred Gerah by the Chaldee Paraphraſe, and alfo Megna, or Megha, 
agorah the in that Tongue, by the Arabians, Megab, Greeks, Obolus, and in Engliſh, 4 Piece of 
Inaze of a Sy 2 Rs ' 36. called alid in the Zeb Keſhirah 5 999 
Lamb thereon. SUD, 1 Sam. 2. 30. Called allo in the Hebrew, Keſhitah, becauſe ſigned with the Image 
of a Lamb, See Gen. 33. 19. Joſhua 24. 32. Twenty of theſe made a Shekel. Exod. 
Zahab a Gold ; (f) The Zahab, and Golden Shekel in Rider's Dictionary undervalued at 15 s. for 
Coine boo though Hunt in his Handmaid to Arithmetick out of Bree: wocd de nummis, mentioneth the 
reckoned. Weight but 2 Attick Drams, yet he valueth it at 3o.s. Alſted in his Encyclopedia of 
Arithmetick, makes it 4 Drams, which accompted 5 Troy, muſt yield double that value 
of 15 5. and moſt Authours agree that the Gold Sheke! was equal in weight with the 
Silver Shekel, ſo the difference muſt be only in the value of the Mettal. Some to 
keep up the Credit of differing Authoyrs conceive there were 2 ſorts of Golden Shekel; 
as well as Silver, the one double to the other. 


A Darkonor (g) Theſe Golden Adarkons, and Drakyons ſeem to be Perſian, or Coines of ſome 
2 955 other Vations, and Currant, not Coined in Judea, not read ot till after the Captivity, 
Ee am for though the word be uſed 1 Chron. 29. 7. yet both Books of the Chronicles, as moſt 
| take it were penned by Ezra, after hig return from Babylon, in whoſe Book mention is 
made thereof, as in Ezra 2. 69. and 8. 27. &c. in Greek called Drachme, and in Engliſh, 
rendred Drams. Alſted, in his Encyclopedia of Arithmetick, makes the value equal to a 
Ducat of Hungary. But Hunt who throughout his Book hath much loſt himſelf in his 
Method; forgot himſelf in valuing 2 Attick Drams in the Zabab at 30 3. and 2 Atrick 

Drams in the Adarkon (which he taith is the weight thereof) at 15 5. | 
Manch, Mina, (h) The Marth in Gold by comparing 1 King 10.17. with 2 Chron. 9. 1 6. is found to be 
bow much. Too Shekgls, which Buxtorf and others underſtand not of the Holy but the Royal Shekel. 
Difference The Manch in Eck, 45. 12. ſeems to be 60 Shekels, and hereto ſeveral agree, but ſome 
about it. think it was now increaſed 10 Shekels more than of old, and call it, The Mew AManeb, 


valued 


llued nevertheleſs with moſt after the Holy Shekel , in Silver at 5 IB. 10 4. Burtorſe 
eus us alſo of a Mane of 25 Holy Shells. The Aſſemblies Annotations oni Ezck. 
. 312. make 3 ſorts of Manehs, viz. Common 15, the Kings 20, and the Holy 25 
tels, but the word Maneh is Singular and not Plural in the Hebrew Text there, as 
oring all choſe diviſions to make bur one Aanch, i : = 85 
00) The Chichar, by ſome wrote Kichar, and commonly tranſlated Talent, contain - Talent, bow 
d 3000 Shekel, as may be collected from Exod. 38. 25, 26. where the Silver Collected duch. 
ex preſſed to be 100 Talents, and 1795 Shekels, v. 25. and the Perſons that paid it at 
elf a Shekel a piece, v. 26. numbred to be 603550, whereof the half is 301775, 
E hich divided by 3080, the Shekels in one Talent, makes 100 Talents, and leaves the 
ad Shekels remaining 3911775(100 | OY 
e V 
== The Talent thus valued after the Holy Shekel, makes t he Number of Talents men- »,,;-; theredf, 
oned in ſome Texts of Scripture, eſpecially 1 Chron. 22, and 29 Chapters amount to 7 
och Maſſy Sums, that ſome think the Talents are to be reckoned at the rate of the 


2 


3 Manen. 
. 
| old 25 5 | bo 
60 go new old ITahab. 8 


= hichar, or Talent. 
. 
1 So 


"3 3 5 
3 
— 
* At 
anch, or Pou 
1 4 
x0 
25 $5) c 
+ 35 
. N | £ 


1 \Jarkon, or Dram. | 6000 120 100 2 Þ 


A 'roy-Weight. | 125 15. 2:16j2Þ 13 21 23 | 
8 . —— — 


1 terling- Money. | 4500 l. 90 1. 75 l. lil. tos.) 156. | 


Hebrew Silver and Weights. A Table of He- 
| 12 5 | brew Silver 
and Weights, 


WEhichar, or Talent. I [Manch. 


3 R | old [new i | 
YN laneh, or pound. 60 | 50 | new old |Shekel, 


„ 133 
I ckah. 1 


6 — 


——ññ — — 


6000 | 120 100 ** Tt 4 1 Third part. 


hird parts. | 9000 | 180 | 150 Mga ya 7 uz. 
ourth Parts, Zuzims, or Drams.] 12000 240 | 200 | 45: l 13 1 Erb. 


erahs. | 50000 | 1200 | 1000 | 20 | 10 | 6+ |. "7s ol * 


| j 1 


roy-weight, | 12546 b jth 5 43 [33 [i [op ae 


— —————— — — — 2 


— 


1 terling Money. 276 M. l 108. 61. 58. 28. 6d. 1s. 3d. tod. # 14. nd. If 


The like Method may be obſerved in viewing the Meaſures, Weights and Monies of Greeks; their 


» old Greeks, who imitating the Hebrews kept ſome like theirs, altered and added Sed ticab. 
ers. 


Grecian 
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Schoen how A Schoen, in G reek xine, generally taken with Herodot. lib. 2. to contain 60 ruf 1 

different. longs, Pliny lib. 12. cap. 14, reckons it 40, ſome lay 32, others but 30, an Egypria 
| Meaſure as ſome think, Scapula in Verb. | = 

Paraſang. Vide A Paraſang, See before i in the Hebrew Meaſures p. 84. 


_ A Dolich, ſome will have 24 Furlongs, but the Common Accompt is but 1 4 
ag wi Scapula in Verb. * 


Mite, Vide { A Mile, called wine, Mat. 5. 41. by birth a Latine, though in uſe a Word and Vl 
antea. ſure with the Greeks, j "5 04g Syrians, &c. See before in Hebrew Meaſures, 7. 
y any Leigh. Crit. Sacra gr. | 
Hippicon the An Hippicon, commonly taken for 4 Furlongs. 
Length, nd A Diaulus, for half an Hippicon. 
Diaulus * A Furlong, See before in the Hebrew Meaſures, Stadium, p. 83. 
plethron an- A Plethron, Scapula from Plutarch reports an Acre from Suidas * of a Furlong: f 1 
certain. an 100 Feet, from Heſy chius, a Meaſure of 10000 Feet. of others 100 Furlongs, ag 
uncertainty there is in 1 Meaſure or diſcrepancy in the Authours In the Tab: 
followed Suidas, at 100 Feet, which occaſion the following Numbers i in the Table i 
differ from thoſe in Alſted and ſome other Authours, 
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3 breadth, Scapul. in verb. and others. 
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A Fathome, See before in the Hebrew Meaſures, Orgyia, p. 8 2. | 


A Pace, in Greek, ye, See before in the Hebrew Meaſures, Tſagaa, p. $3. he, 
A Cubit, after the meaſure of the Common Cubit with the Hebrews: See before in 


meir Meaſures Ammah, in Greek, ys. 


A Pygon, taken with Heſychius to be a Meaſure containing the ſpace from the Elbow 
to the Fingers bent, called by ſome Palmipes, of a Foot, and a palm, being 20 Fingers 


A Pygne, uſed Mark J. 3. in meaſure taken for the length from the Elbow to 


me Fingers cloſed, as the Hand is contracted when it is called a Fiſt, Leigh Crit. Sacra. 
= G::4. 2 Fingers breadth ſhorter than the Fygon. 


ig 
F athome, 
Pace and Cu- 


bit, Vide, an- 
tca. 


Pyg6n, How 
MES... 


Pygme, the 
enath. 


A Foot, in Greek dus, the ſame with the Hebrew Paguam, though Hunt, upon what Pous, 4 Foot, 
Authority! know not, will have the Greek w us leſs than the Roman Foot, + Inch, and like Pagnam. 


greater than the Hebrew Pagnam almoſt ; Inch. But James Capel a Man of far more ex. 
| actnels in his Treatiſe De Menſuris intervallorum, makes the Attick Foot and the Engliſh 


to agree as near as 75 to 76, and the Roman and Engliſh Foot as 18 to 19. And the 


| Learned Wilebrand, Snellins of Leiden in his Eratoſthenes Batavus (who ſome think 
comes nearer the Truth) makes the 


Engliſh 434: : 
Roman P Foot agree as < 500. 
Old Greek 521. 


A Span, in Greek ambaud, in Latine, Palmus major, and Dodrans My by Poll. lib. 2. Spithama for 


Heſych. and others alwaies accompted 12 Fingers breadth, like the Hebrew Zereth, an- 


ſwering t og of our Inches. One calls this Meaſure a Græciary. 


An Grthodoron, Poll. lib. 2. calls a Palm, ſome others a Span, ſhorter by a Fingers 
breadth, than the Spar, or greater Palme. 3 18 : 

A Lichasis generally reckoned for the length between the Thumb and the Extent of 
the Fore-finger, ſhorter than Orthodoron by a Fingers breadth. Some make it the ſame 
with Dichas, but Cooper in his Dictionary makes Dichas but 8 Fingers breadths, when 
moſt agree Lichas is a Span with the Thumb and Fore-Finger as before, | 
A Haleft, in Greek Tlexaisy, alſo Ades, is the leſs Palme, agreeing to the Hebrew To. 
phach, 4 Fingers breadrhs, anſweringto 3 of our Inches. 

A Dattyl, Digit or Fingers breadth : See Etſbang in the Hebrew Meaſures. 

The Greeks had few if any Land-Meaſures of length and breadth notable, ſave what 
they borrowed of the Hebrews and Latines, Plethron before ſpoken of, is often rendred 


Jugerum the Old Latine word for an Acre, which gives occaſion to ſome to think, 


that the Meaſures aforeſaid, or many of them were conſidered both in breadth and 
length, as neceſſity ſerved to make uſe of them. Wherefore paſſing over what might 
be further ſaid of thoſe, the next that come in order to be ſeen are Meaſures of length, 
breadth, and depth. | | 5 

Whether by confounding the Attick, and Roman Sextaries, or the Pounds Menſural 
or Ponderal, or the Attick and Georgick Meaſures, or by what other occaſions, I know 
not ; bur ſure I am, it is hard to reconcile Authors one to another , and tome to 
themſelves about the capacious Meaſures of the Greeks, and being not willing to ſpare 
ſo much time, or tumifie theſe Papers, I have given much credit to the Accompt {et 
down by Alſted out of Daniel Angelocrator. lib. de Ponderibus. and from him and others 


= wherein moſt general agreement is tobe found, have collected what follows. 


Greek Meaſures of capacity may be conſidered, as Indigenital or of moſt uſe and 
chief note among them. Or, 2. Exotick,, or uſed but in ſome particular places. Or 
Thirdly, Hippiatrical, or uſed about the Cure of Beaſts, = 

Indigenital, or Proper Grecian Meaſures are again confidered as uſeful for things 
dry only, or liquid, or both, and thoſe either Attick or Georgick. 


Grecian Indigenital Capacious Meaſures. 


Dry Common Liquid. 
je DES? 8 * RE 
Kypſele. Sextary, Metretes. 
Medimnus. Kotyle. Amphora. 
Modlios. Oxybaph. Chous. 
Choentx. Kyath. Tetarton: 
Concha. 
Myſtrum. 
1 Cbemes. 
Cochle ar. 


Aa . The 


how much ta- 
ben, 


Orthodoron, 
the length. 


Lichas, how 
tahen, 


Palcſt, the 
Lenzth, 


Dactyl, what. 
Plethron, off 
rendred in La- 
tine jſugerum. 


Authors Hard- 
ly reconciled a- 
bout the Græ- 
clan Meaſures: 


Capacious 
Meaſures of the 
Greeks of 3. 
ſorts. 


Indigenital, 
Attick, or 
Georgick- 


\ 
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Attick Meu 
ſures of the 
Greeks compa- 1 85 
red with the Kypſele. e e — 
Englith. | Metretes F 


Arle of te Tue Table of Attick Meaſures compared with the Engliſh. 


— ——— _ ——— 


Medimnus ; 
Metretes | | |Modion. 


Chous. 


Choenices, | 2 | Fry mot Sextary. 


Sextaries. | SS I [Kotyle, 
Kotyles. | 9 5 2 | '1 ſTetarton. 


Tetartons, .2 | 1 Oxybaph. 


Oxybaphs. 6 | 48 | | 2 | 1 Kyath. 


— —̃ä — — à—a—̊.üä⁵— — — 


Ryaths. 5 721812 3 11 |Concha. 


r 


| 
Conchas. i 144 L | 6 iT 2 Myſtrum. 


 Myſtras, * 


— r—t——_— 


| 


Chemes. 


7 


15 


4 Theme, 
| 


— 


2 
5 


„ 
2 
& 


| 
| 


I 

__ 

Cochlears. 51840 1440 720 30 
25 


Pants or Poundd 643 18 9 
I. 9 al; 


Georgick Hea- 
Jares of the 
Greeks compa- 
red with the 
Attick, 


A Table of the The Table of Georgick Meaſures compared with the Attick. 


Medimnus. 
Metretes. Amphor * 
Amphoras. 1 (Chous, 


Chous. | 1 Choenix. 


— — —_— 


Choenices. | 1 |Sextary. 


6 
Sextaries. 9 | I Kotyle. 5 


— — — 


ei | 2 51 1 retarton. 


Tetartons. | RE 2 | Oxybaph. 


Oxybaphs. | 4 4 1 Kyath. 


Ryaths, Concha. 


—— 


Conchas. 1152 576 144 24 12 | - 2 Myſtrum. 


— cc j 


Myſtras. 2304 [1152 288 | 42 | 32 | 24 | E Cheme, 


1— — 


Chemes. 2880 1440 360 | 60 | 4030 


Cochlears. | 5750 2880 720120 80 6 15 | 10 
| 


— 


— — 


Atticke Co- f 12960 5480 1520 


270180135 . 3322 114 
chlcars. | 5 * ks 


—_ 


Kyplecle the Kypſele, or after the Latine, Cyſſele, by Scap. out of the Annotat. Schol. Ariſtoph. 
content, is reckoned for a Corn-Meaſure, and by Hunt to contain 6 Attiche Medinmos. 

Niedimnus Medimnos, or Medimnus both Attick and Georgick, Suiadas, Scapula, Legat, and ſe- 
bow reckoned: veral others agree to contain 48 Choerices or 72 Seætaries, and Pollybius lib. 4. affirms 


the 
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e Hemimedimnus to be 24, Choenices accordingly ; but becauſe the Georgick, Coenix 

as bigger than the Attichę, the Medimmntis was alike proportional. 4 46) 5 

nterretes, or Metreta, a Liquid Meaſure, rendred in Latine ſometime Cadus, ſome- Metretes how 

ne Amphora, (but corruptly Ain phora being another Meaſure) Legat and ſome others vendred. 

ke equal with the Atrickę Acdimnus, but that all other Georgick Meaſures ſhould = 

greater than the Articke, and only the Metretes equal, ſeems unlikely, uſed John 

L. i Engliſh there rendred a Firkin, but how juſtly, quere. 
Anpbora, or Amphoreus , properly a Georgick Liquid Meaſure, and was half the Amphora the 

W-orgick, Medimnus or Metretes, by Alſted, though Schrevelius mentions it as an Arriche Content. 
ealure, and ſaies it contained 3 Urnes, 20 whereof made a Romans Cule. 

Modios, or Modion, both Name and Meaſure ſeem borrowed from the Latine Modios 

$044, uſed in Mat. 5.15. Mark 4. 21. Like 11. 33. ordinarily Engliſhed a Buſhel, Wence. 

e in quantity far leſs than the Erglzſh Buſhel, Neither may the Latine A odiu¹& and Diferent from 

reek Aiodios agree exactly, though each ſhould contain a like number of Sextaries, the Engliſh 

= the Sextarics be different. Alſted reckons it but 8 Arricke Coenices, that is 12 Sex- Babel. 

ee, as in the Table above. Great Annotations 16 Settaries, and by ſome, a Pint 

s than our Peck. | | 5 895 

C bons, wrote often Chas, ſometime Choas, and confuſedly Congius for a Roman Mea Chous is cm- 

re of chat Name, was both Att ice and Georgicke, that contained 6 Attickę Sextaries, A kalen 

Wd this 9 Georgicke Sextaries, as molt agree, 8 | for Congius, 

cboenix, mentioned Rev. 6.6. taken for a Meaſure ſerving a Servant with Food Chanix how 

ouch for a day, whence that ſaying of Pythagoras, Super Choenice non Sedendum, in- much. 

WWnding the provident care that ſhould be taken for the future. The Arrick Choenix 

I tained by ſeveral 1 Articke Sextaries, the Georgicke Choenix 2 4 Attiche 

= ric, whereby the Georgicke Sextary, and by conſequence, all the leſſer Georg iche 

eaſures are proportionally greater than the Atticte, and accordingly the former Ta- 

es are computed. But there are others, and of good note too, that reckon the 

oeniæ Georgicke to contain but 2 Sextaries Atticgg. Some mention a Triple Choenix, By forme is 
Bilibral, Quadrilibral, and 8 e Tow made 3 fold. 

errary, Sometime Xeſta, from theGreek Sesie, the ſixth part of an Attiche Chous made 2 Sextary of 

Josy les, but the Georgicbe Sextarie though bigger made bur 1 4 Georgicke Kotyle, a Meaſure what Content 

anſlated a Pot, Mark 7.4. and noun uſurped ſometimes for the Roman Meaſure of that D Tranlated. 

ame, yet upon more exquiſite ſearch , queſtionable ; fince ſome affirm 11 Articke 

rraries made 12 Roman. Alſted and ſeveral others make the Attick Sextarie contain 

lf the Auguſtane Meaſure and 2 Ounces over, that is 185 Menſural. Some reckon 

20 5, others 24.5, that is 1 Pound, at 165 to the Pound, as 183 at 125 to the 

und. Others will have it 13 5 7 pts. 18gr. Troy, Some 1 : Pint our Meaſure, 

Athers but half a Pint, and equal to the Hebrew Log. 

= Kotyle Atticbe is half the Sextary. Scap. out of Dioſcorides & Heraclitus make it Kotyle the 

ual with the Roman Hemina, and if fo, then muſt the Roman and Attiche Sextaries Content. 

equal. And with Thuc. apud. Athen. lib. 11. is made to contain 9 Menſural 

Wunces. Of the George Kotyle ſee above, with the Latines wrote Cotyle. | 

= 7 carton, was properly a Liquid Meaſure in Latine Quartarius, being the Quarter Tetarton what 

the Atticke Sextary, but the Georgicke Sextary is 23 Georgicke Tetartons. a 14 how much. 

wy O:xybaph, was a Veſſel to pour Vinegar in to dip Meat into at the Table, as the La- Oxybaph, 

e Aeetabulum, if Georgicke, was the Eight part of the Choenix, but if Articke, the what the Con- 

wWelſth. Et | ank. 

Hach, in Latine Cyathus 15 whereof whether Atticke, or Georgicke made 1 Oxybaph, Kyath hon 

eertheleſs in quantity proportioned to the reſpective Sextaries, A Kyath was uſed much. 

= Athens for a little Drinking Cnp. 

As for the Concha, Myſtrum and Cheme, (meaſures more Minute than the Kyarh) Differences a- 

Tables follow Alſted, Scapulus, and others, yet there are not wanting that ſpeak of 9 the Con- 

ge uncertainty of them as Meaſures, make 2 ſorts of them a greater and a lets, and _ Myſtrum 

ide the Xyath otherwiſe than above. e 


<0 
1,0Þ 


As alines, in his Legat, at the end of 


Lex Mercator1a, thus. Thomas his Dictionary, thus, 
2. Great Concha. 1 Oxybagh. = Greater Concha. 
B | 2 Small Conchas, 1 Kyath. = Leſſer Concha. 
=... 3 Great Myſtras. __ £16 Greater Myſtras, 
% 4 Small Myſtras. . * Leſſer Myſtras. 


$ 20 Greater Chemes. 


5 Chemes. 
30 Leſſer Chemes, 


(10 Dragma, Cochlears. 1 Kotyle. = 


The 
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The loweſt Rank in the Table of Georgick Meaſures accompts the Number of Au 

Cochlears or Spoonfuls in every of the ſaid Georgick Meaſures at the rate of 23 of 

one for 1: of the other. And the loweſt rank in the Table of Atticke Meaſures, u 

lues their Content with the Engliſh Pint or Pound of 12 5 proportionally to 17 # will 

the Atticke Sextary, wherein at preſent I am beſt ſatisfied, L. 


4 Table of Grecian Exoticke Meaſures compared with the Atticke. 
Exotick Mea- | * — — IE C... 
res $M | Kypſele. Med. Mod. Chous. Choen. Sext. Kot. Tetar. o 
red with their 1 Achana Perſica— — 1 es Lo 
Atticke. 2 Metret a Syria— —— . —. | 
| 3 Artaba Perſita | A n—n——O—————O—z 
4 Nur. —0 — — — 
5 eAgyptia Artaba— 5 —0 —5—— 
| — . aam O — 3 —-—B̃ H‚0 — 0 
: 6 Medimnus K yprine\ Papho © HH re 
Collathum Syrium = ee 7 
7 \ Modios Pondicus NAY VVT 
8 Ponticus Cyprus — 0 —2 —0 —0—0 
9 Sabitha Syria | | O —1—1—2—1 
10 Mares Ponticus 0 —1—1—1—7 
g 11 Kophinus ———— 3 —0 —1—1 —0—0 


12 Modios Kyprio . — — 
13 1 Kampſaces— p 


8 1 —0 — — 


T 


Tetarpe Laconice 
I4 Daaix at O. 0 —0—1—2—0 2» 
Ap hin porch 8 | : | 2 
; _ O 9 1 
. L opium 3 Shs 4 1 
Capitha _ ny 
- O ä 
5 \ Meer 4 6; bas e e 
A 0 — 0 — 0 —0— 
20 Gb.. 


21 Alabaſtron 


Achanz-Perſi- I. A Perſian Corn Meaſure, as Heſychius teſtifieth. 2 1 
ca what. 2. Expreſſed by Legat to contain 120 Seætaries, which is all one with 1 A 
Metreta of Sy- aus 4 Modios. | | | | 1 
_— 3. Moſt from the Authority of Herodotus, lib. 1. pag. 49. agree the Perſian And 
ei the content. Was 3 Choenices greater than the Atticke Medimnus, And whence Hunt in his Tabel 

Grecian Liquid Meaſures ſhould make it leſs then the Metreta by 3 Chous is to me u 
Artaba of K. known. Hierom on Iſaiah 5. cap. writes the Egyptian Artab was 20 Modios, $ 
gypt the con- 4. Equal to the Articke Medimnus ſaith Legat, after the Latine wrote Cyprus. 4 
en © 5. The fame Author tells us with Fannius this Meaſure is but 3; 4104ios, wil 
hg on. Epiphanius equal to the Articke Medimnus, as alſo the Median Artab. | 3 
conent. 6, The Medimnus at Papho is leſs by half a Modion than that at Salaminca, thou 
Artaba ef . both Kyprian Meaſures. ; | | | Y 
pt tie con- 5. Both the Collathum Syrium and the Pontick Modios are counted to contain al 
end: ung 25 Atticke Sextaries in our Meaſure, as ſay the Great Annotations a Peck and a Potty 

1 and cn. others 12 Ounces a quarter and a half more. | 42 
ten“. 8. The Pontick Cyprus after Epiphanius is 2 Modios as above. 

Collathumand 9. Sal bit ha Syria, is accompted to contain 22 Attick Sextaries all one as above 
8 o, 10. Mares Ponticus, Epiphanius delivers to contain 20 Alexandrian Sextaries, will 
3 12 if different from the Arricke, the Content above mult be corrected accordingly. 3 
prus, Sbitha, It. Kopbinus, a Eoetick Meaſure both of Liquid and Dry, according to Legat, "if 
pontick Fa- tains 3 Corgios, and in our Meaſure 1 Gallon, half a Pint, 3 Ounces *, but if 
re» the content. Cong ius be 5 Pints 14 5 Engliſh as he ſaith Kophinzs muſt contain more than a Peck 
3 e a Pint 3 Ounces, and near a Peck, if by Cengius the Artich, Chous be underſiof 

wy Wherefore of the certainty, quære. 4 

Modios Ry pri- 12. Modios Kyprios, or after the Latine Modius Cyprius, is reckoned to com 

os the content. 17 Atticke Sextaries ; of our Meaſure by the Great Annotations, a Peck and a Pint ; WM 
Legat, but 14 Pints, 5 Ounces, a quarter and half, 13. Kan 


bp 1 i 
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Hs 


"x 
"TM 


Hippiatrical Kotyle, but if Ponderal 


Chap. I. bf Geudlaritul 53 
13. N ampſaces, and the Tetarpe Laconice are equal, the one being 12 Sextarits; the Kampſaces 
other 24 Kotyles, ſeeing 2 Kotyles make but 1 Sextary, but ſome make the Kampſaces 3 pes 
but 4 Sextaries, The Tetarpe Laconicè ſeems to be the quarter of the Laconian le- ele. 


M 


14. Dadiæ, by Pollybius and others containeth 6 Choenices. Malints calls it a Boetick Dadix the 
Meaſure. . * 24; 0" "Wie eee 
15. Aphin, an eAgyptian Meaſure, containing 4 Chyenices, and of the ſame capacity Aphin and i 
doth Heſychius account the Topium, but with whom in uſe he faith not. Topium their 
16. The Syrian Choenix, is ſuppoſed to be the ſame which with Fannius is ſet dowil , era; oy 
at 4 Sextaries. 8 ix Syri 


a N the 
15. The Capitha, a Perſian Meaſure contained 2 Attick Choenices, and the Mares was . 
ual thereto, containing 6 Koryles, and a Boetick Meaſure, as ſome fay. Mares thetr 
18. Inion, with the Agyptians, as Legat faith, was the name of a Sextarie , Contents, 
which with the Alexandrians contained 2 4b of Oyl, as Epiphanius hath it. But if by og pow ta- 
Pound he intend, the Roman Libra, or the Greek na, it mult not be taken for our 
pound; ſince ſome affirm neither of them weighed 11 Ounces Troy. 


19. Elenius, being the quarter of the Sextarie ſeems only another name for the Elenius the 


Tetarton. „ | Content. 
20. Gabenon was all one with the Oxybaph, or Aretabule. 8 
21. Alabaſtron, contained one of their Pounds of Oyle. Alabaſtron the 


Grecian Hippiatrica! Meaſures ſeem for the moſt part to keep the Names of the Arricke Cunteme. 


Meaſures, though the Diviſions and quantities differ, in Alſted thus found. . 


12 Ounces hath 2 Oxybaphs, 1 Oxybaph, 3. K Yat ho. I Kyath 4 Myſtras, 1 My- Greeks: 


ſtrum 2 Cochlears. 


In one Ounce 8 Drams, 1 Dram 3 Scruples, &c. | 
Legat, out of Abſyrtus, pag. 34. and Hierocles pag. 35. mentions the Choe to contain Choe mentio 
10 Ounces of Liquid Meaſure , which if Menſural, then was the Choe leſſer than the ned l, Legat. 
ual ; for he faith the Roman Menſural Pound (to 
which the Hippiatrical Kotyle was equal) contained ſo much Oyle, as 10 Ponderal Oun- 


ces weighed. 


In like manner as the Meaſures, ſo the Weights among the Greeks are differently to W*izhts of the 
be taken; as they are Attick, Phyſicel, Hippiatrick, Indigenital, or Ex9tick, Of which Me | 
ſee further the following Tables and Notes on the ſame. Es 


Græcian Atticke Weights: A Table of the 


. „ | Atticke 
Pounds. Ounces. Draras. Scruples. Lupines. Keratlas. Aereolos. Graines, Minutes, | 
Minas. Uncias. Drarhmas. r — Obolos. Thermos ung * 2 N pang | * 
Greater. 80 | 1000 | 8000 2400048000 72000 144000 28800 575000 20160001 
Talent) 1 offer. 50 | 750 | 6000 18000 | 36000 $4000 198000 2160043 200015 12000 
D 
5 ewf 122100 300 O0 900 | 1800 | 3600 | 7200 | 25200 
Mina, Old. | 91 75 225 | 459 | 675 | 1350 | 2700 | 5400 | 18900 | 
Ulncia. 8 24 48 | 72 144 | 288 576 | 2016 
Ounce. — | — | — —Uä— | 
b Drachm, 3 6 | 9 18 | 36 72 252 
Dram. 3 — * OORTT: eee eee 
c Gramma.| 2 6 | 5 8 
Scruple. Loh»: eee e * 2 
Therme, 2 1 | 28 | 
Lupine. — ny nas ena 
f Siliqua. | 2 4 | 14 
4 Chalkus.| . 2 | 7 
Aereolu . 
Sitar. | 35 
Graine. 
i k 


* . P 
+ * — +» >> 20 


B b 


1 Of Geodaticals. | Lib. II. Part I. 
„ +7 26; oHhep Grecian Phyſical Weights. 1 
Weights uſed by W 7855 TE. * 
the Græcian Carobſeeds. 


Phyſitians. Ounces, Drams. Scruples. Keratias. Aereola. Graines, Minutes, 
Uncias. Drachmas.Grammata. Obolos. Lupines Siliquas. Chalkos. Sitars. Lepras. 


c | 128 , 384 T9768 , 1152 2304 
12 96 | 288 | $76 [864 | 1728 


Mina. 


| 4508 9216 | 32258 7 
1 | 


3455 | 691224192 


—_ 


—————— — —— 


4% Hees, d „ 48 78 144 | 288 576 2016 
Ounce. * e r 


Deschm. 3. l 6. E . 42. 74 2521 

Dram. — — — — — mmmmm——_ 
Gramma] 2 | 3 | S 41% Þþ:td-34 $4 
Scruple. — 


Siliqua. | 2 1 
Keration. — 
Carobſeed.Chalkus.| 2 7 
g2 Ereolum. of 
[7 WH 9 Sitar. Þ 
Graine. |- 


A Table f © Grecian Hippiatrical Weights _ 
Weizhts uſed by | | 5 RG 
the Grzcian | Ounces. Denarions. Drams. Scruples. Obolos. 


Farriers. Mina, j 15 54 1125 3372 575 | 


 Litra, | 12 | 673 | go | 270-| 540 


\ aaa Ounce.| 84 | '74 | 222 | 45 


Petting. 14 | 4 4 
bb Dram. 3 6 


cc Scruple] 2 


Fl 
Notes oa the Table. 


Mna the forts 4 The Ana of 100 Drachms is called Solons, Muna, becauſe thought to be conſtitu- 

bow much. ted by him, ſometime turned into Latine by Mina, often by Libra, though Libra 
be 4 Drachms lighter ; the Roman Libra being but 96 Attick Drachms. The old Ana 
of 75 Drachms now obſolete for Memory ſake hath found room in the Table. 

Mna of the aa. The Phyſitians, as by Dioſcorides and G alen appears. uſed a Ana, or Pound of 

Phhſitian. 16 Ounces, and a Litra or other Pound of 12 Ounces, conceived all one with the 
Roman Libra conſiſting of 96 Drachms as this did, and by Interpreters commonly ren- 


dred Libra, and ſeldom or never Ana, and Ana, and Litra, as alſo Libra, commonly 
Engliſhed a Pound. | 


Mina of the aaa. The Hippiatricks had a MAna of 15 Ounces, and a Litra of 12. 
2 Mats b. Oungia, in Latine Uncia, muſt not be taken for our Ounce, but for one of their 
r 6 Engliſh Ounces, ariſing by the diviſion of their Pound into Drams differently according to the 
Ounce. quantity of Drams in one Pound. 

Denarion bow bb, Among the Hippiatrical Weights there was a Denarion of 4 Scruples, 5 5 


much, whereof made one of their Ounces. 


Prams the c. Drachme, Drachma, and Dragma, in Greek and Latine, in Engliſh a Dram, is 
Names and g 


42 the eight part of their Ounce, whether the Pound had 12 or 16 Ounces therein. By 
Alſted made to equal the German Weight Quintlein, Some call a Dram Keſolus, 
ſome Holke, from the Greek, dn. „ 

cc. The Ounce Hippiatrick, that divided as well the Ana of 15 Ounces, as the 
Litra of 12 Ounces; had but 7 Drams in it. 5 . 

Sctuples bos 4 Dram, of all ſorts were parted into 3 Scruples. A Scruple in Greek ſometime 

called. Gramma, ſometime Grammata, in Latine Scripulum, Scriptulum, and Scrupulum. 
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e. Obolus 


Dee , Geodaticals, — 
. 9b, Sometime a Weight, ſometime a piece of Money commonly rendred an Obolus, * why 
penny, becauſe alwaies was the half of a ScruplteQ „ 
ine, in Greck, I hermos, WAS a Weight equal in poiſe to the Lupine, which is a . — frem A 
growing ina Cod like to a Peaſe, and both Plant and Seed bear that name. And Lypige, rhe 
ng there are many {orts as Parkinſon. Theater of Plants, pag., 1073. which fort of Lu- Weight of 4 
ss meant ig uncertain, probably, the Middle White, which are moſt in uſe, big- Seed, 
man the Yellow. and not ſo big as the great Blew, and from the nearneſs in Weight 

ereto, if not exactneſs might be ſo called. 1 


ces. Siliaua, in Greek, Keration, a Weight alike heavy to the Carobſeed or Sweet Siliqua, hes 
WE, common in many Countreys ſubject to the Grecian Empire, Sometime called uch. 

4 or Carath, from whence the word ſtill in uſe with us. Caract. whejco. 

. Chalk, in Latine Aereolus and Aereolum, Acreolus was alſo a piece of Braſs Mo- Chute: 555 

== currant in Antient times among thoſe Countreys of the Grecian Dominion. Weight - 


iar, a Grain of Corn from Es, Frumentum, likely to have been the Original of Coine. 

ir Weight. 2 whereof made 1 Chalbos. 3 Sitar, what, 
=. Lt, from Leptos, in Latine Minutum, and Minutia, ſuppoſed to be ſome ſmall Lepton, what: 
ee of the Rinde or Bark of ſome Tree, 3+ ballanced the Sitar 

. Beſides theſe in the Table of Phyfical Weights, ſome Books mention the Aſarion, other Weizhts 
ved for 2 Drams which is 2 of an Ounce. Alſo the Exagion, wrote ſometime mentioned by 
ion, ſometime Agion, for brevity, which was the Roman Scætula, the Sixth part me Authore, 
cheir Ounce, whereof 12 made the Litra. Likewiſe Orobus which was a graine of a 

id Vetch. And Phaike a Lentil, but whether Weights or no is not worth the 

—_— LY. F | . | 3 

10 the other Weights are divided into leſſer Diviſions than the Obolus, fo no 

ub: but the Hippiatrick alſo were, and may accordingly be done, when occaſion 

WT ves. The Obolus of all ſorts admitting the like ſmaller Denominations. = 


Græcian Exotick Weights. A Table of the 
W N Exotick 
Mentioned by Vitrivius, ſuppoſed to be the Thracian, 13 Weights of the 
or Bixantium Talent. — | Greeks: 
1 ” 100 
lents 3 Several mentioned by Heſychins———-———& 165 Libras. 
12 | : (1150 
O 17 27. 0 6 A 5 | i be x 
Sicilian (nm. - + | 
(New. FH | ( / | 1 12 Minas. 
Alexandria — — 12000 | 
Aegina; Ss 3 | 
1 | h 4  —© BY I 0000 
= Egypt — — —— — — 8000 
ent of 4 ) „ Ait 
2 Rhodium — 4500 
Euboicum— _ — — 4000 
MO [ric ————————— io 
hn Sead IEG ITT Mt 
=_ \ Ptolemaica——— — — - TY ok 
3 rachma Egyptia— — — — 1 Obolus. 


3 (=) The Sicilian Old and New Talent is thus reckoned by Legat before- mentioned, 
r Kr and another Author make them pieces of Money, and of a far fmaller va. 
, let after ward among the Gracian Coines. | 5 


| 


Grecian 


+ r e STRESS £8 Br nie * Bd . 
JE! ĩ²Ü wm ̃˙ XBRu.u. m 8 Z 8 = 8 8 23” J : 
TY 5 TA 3 I 8 ; 2 EY S . 8", Ip 5 x SS RES 4 — N 


A Table of TPA OO. 00 00 1, 
yd  \ercolus—— 4 00 oo o 
their Va- ons _ F Oboli — 00 00 O0 
| 5 | | | 00, | 
lue. | Braſs ) Quadrans Aſſis— — ©0000 0 
. Aſſariusñĩ1;é co oo 00 
5 Semiobolus —— — OO OO 00! 
| Danaces ————— — co oo 0: 
Gele 45.—.—.—.— 00 00 01 
N Den rn en | TT ©O OO (2: 
| Diobolus———— ——— OO do oz 
13 - Attick — — "O00" 60 
| CN ST | 93; 
Fire g 1 Aegineè an = — 5 OO O0 006 ; 
R 9 — — ' co oo or 
Money Silver 2 Tetrobolus— _ — — OO CO 05 
| | Attick. — — cd 
. f 07; 
| Drachmay Aeginean | OO 01 00 
| | Siglus, Sar dinian and Perfia————— 00 00 10 
Didrachma — do 01 oz 
£ Tridrachma - - ae OO OI 10: 
; . : ; 1 
M | Attick 1 s gk OO O2 06 
Stater Corinthian — oO ol 08 
| 2 = Macedonian —.— — GO 02 og. 
7 r 
Graciay & © 1 Semiſtater+ | RG | TRY res af 
| 9 1 ic — 00 1 
| tat f 15 oo 
5 Gold 8 T\ of Darius = 60 15 00 
| | Stater Macedonian——-— 2 00 18 o, 
Stater Cixycen — — OL oi %o ; 
| Tetra-Stattr———————— 03 co 00 
Ana Attica — 03 02 06 
3 Rhegium= * OO co oz. 
Suns of | ___ _ 1 der Gillan eee 
| Money. | 10d — — co 03 09 
2049s cc io — oo 03 09 
Talent | A — 046 17 06 
| < Euboicum FR —12F oo oo 
52 * —140 12 c6 
| Artick3 C — THY 10 
"UGreatere ©, , © Greater . 0.0 
ps Babylonian 218 15 00 
Egyptiat ——— ——— 250 00 00 
Aeginaan — 
Corinthian 1 | 312 10 00 
Alexandrian.— —.— 2375 co 00 


Mite om cal. A Mite in Latine Minutum and Minutia, in Greek Lepton uſed Mark 1 2. 42. lud 
led, the Value. from thence proved to be half the Quadrant, (but not half of our Farthing) by ite 
Syriack Interpreter, and Alſted reputed of the Aſarion. It weighed + Barley Com 
as ſome ſay, and was currant for as much as ;;, of our Peny, but ſome will have i 


twice as much. * 
Aereolus the Aereolus, and Aereolum, ſeveral agree to be the weight of 2 Graines , and call i 
Value. Chalkes, and according to the Attick Weight, weighed 57 of their Leptas, or Mitts 


and was valuable with , of our Peny, being the 36 part of their Dram, wort 
7 d. Sterling. | | 
Quadrans the The Quadrans, commonly tranſlated a Farthing , Mat. 5. 26. Mark 12. 42-1 
Sorts andValue. Greek, rod ee, by ſome is taken either for the Fourth part of the Obolus, or the Aſs; 
not a Fart hing. and ſo accordingly valued as before. The latter was the double of the Mite. The 
Aſs of the Ro- Aſs was the 10 part of the Roman Peny , which being 7 , d. made the Aſs 44 
mans bow and conſequently the 4 part thereof -.. | 
Arie the Ali, or Aſſarium, Holyokes Dictionary makes the 4 part of the Affs equi 
difterence about to the Quadrans ; but Leigh makes it equal to the Aſſis it ſelf ; for he faith, it is the 
it how called 10” part of the Roman Peny, the g6" part of the Attick Stater that is with us but! f 
and tranſiated, Farthing. Others make it more, and fay it was 1 Farthing and an Half, which I f. 


ther 
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Chap. I. „ i 
ther incline to, and fo have ſet it down, of old called Aſar, and by the Rabins, Iſſor, 
Mat. 10. 29. tranſlated a Farthing. Alſted likewiſe makes Aſarium worth 1 Cruciat 
or Creutzer , that is 3 Farthings Sterling, all one with the Roman Aſs, counting 40 
Creutzers to a Stater, Which is 2 5. 6 d and ſo 10 to the: Drachmal Denar 

Semiobolus, is +; of an A:tick Dram (of which below) that is 2 ; Farthings our 
ze , . ule! o: utter aid; dj Laje 
Danaces, in Greek Adyaxy. Aavnn, and Adv, Charon's Ferriage-Piece, which the 


Barbarians uſed to put into the Mouths of Dead Perſons to pay Charon for their Car: 


riage over the River Styx into the Eliſian Fields. If it be an Obolus as Lucian calls it, 


it is worth 1 d. our Money. But if of the ſame weight which the Greek and Arabian 


Writers call the Arabian Danich, weighing 3 of an Obolus, is S of a Peny, that is 3 3, 
and of a Farthing our Money. e eee ; 
Obolus, is twofold; the Attick which is + of their Dram in Value with us 1 r d. the 
Aeginean almoſt double the other, Yiz. 2 d. and Y of a Peny, Holyobe thinks Obolus 
came from Obelos, which ſometimes ſignified a Dart uſed in War, as being ſtamped 
with the like Form: Or was ſo called from the Oblong Form thereof, or from the 
Image of ſome Obelisk, or Spire coined thereon. 15 i 
Diobolus, was; of the Attick Dram, or double the Attick Obolus, and had on the 
one {ide Jupiters Face, and on the other an Ole. ys. 
Triobolus, was both Atticłę and Aegine an, that juſt ; Dram, the other 3 Aeginean 
Oboli, that is 6 4 d. in Value. 20 Ray 20 ic 1 N 


Ciiſtophorus, ſo called from the Form of a Cofer or Cheſt thereon, valued in Engliſh 


Money 4. d. and a r of a Farthing ; by Holyoke and others who ſet not 
down the weight thereo . 


Tietrobolus, had Jupiters Face on the one ide, and. 2 Owles on the other, contained 
4 Oboli, or 3 of the Attick Dram, worth with us 5 d. 


Drachma, or Drachme, uſed Luke 15. 8, 9. Sometime Arguris , in Engliſh a Dram, 
Aits 19. 19. a Silverling, a Piece of Money common with the Athenians, bearing the 
Image of Minerva s Candle burning, in weight 4 of an Ounce, and accordingly va- 
lued at 7 4 d. Sterling at the rate of 5 s. Sterling the Ounce. This was called the 
Artick Drachme, and was all one as very many conceive with the Roman Peny. The 
Aeginean Dram was heavier, and ſo worth more the weight 1 4 5 Attick, Value 12 4 4. 
Engliſh. | | | V 
: 1. was of Exotick Extract, and weighed 1 5 or 4 Attick Scruples, may be 
valued at 10 4. ei | 85 FD 
Didrachmum, Called alſo by the. Athenians Bous, or Boos, becauſe there was an 
Ox ſtamped thereon, whence the Proverb, Bos in Lingua, as the Engliſh, The Angels 
blind their eyes, applyed to them that are bribed to ſpeak , or blinded in Judgment, 
equal to 2 Drams, or; their Silver Stater, and was 4 of our Ounce Troy, and worth 


15. 3 d. all one with the Hebrew Bekah, paid by the Jews to the Sanctuary, and 


Temple, till Cæſar changed it into Tribute-Money for his own Cofers, Mat. 17. 24. 
and afterwards by Vertue of a Decree made by Veſpaſian paid towards the Roman 
Capitol. | $ — 
Tridrachmum, was 3 Drams Arttick, and valued with us accordingly. Ts 
Stater of Silver, was either Attick, having on the one {ide Minerva's Head, and an 
Owle on the other, worth with us 2 5. 6 4, weighing - Ounce ; Or Corinthian, which 


was not full 3 Attick Drams and worth but 15. 8 } d. Or Macedonian, which was big- 


ger than either, and worth 25. 9 d. The Attick Stater was double the Didrachmum, 
and fo ſerved for Tribute · Money both for Chriſt and Peter, Matth. 17. 27. and is 
ſometimes called the Tetradrachmum, becauſe it contained 4 Drams, 


The Semiſtater of Gold, both the Common Artick, and that of Darius Coine are 
reckoned equal either of them 1 5. valuable with us, 75. 6 d. | 


The Starers alſo in Weight equal 2 Drams of our Troy Weight, of +5 worth 15 5. 
That of Darius is reported to have the Image of Sagitarius thereon. 
tionally with us 18 s. 4 4. © er ; | 3 

The Stater of Cixycen or G⁊ycus, a City in Greece 2 55 Attick, was valuable in 
Sterling Money at 11. 15. od. 2 ; 5 7 

Ihe Tetraſtater,, ſeems to ſome no piece of Coine, but ſignifies only Four Starers, 
Worth 3 J. Sterling. | 3 5 Ta 5 | 
Ana Attick, containing 100 Drams, 96 whereof being equal to the Pound Troy, 
make the whole Ana in Silver at the rate as worth with us 34. 25. 64. 


G0” 1 . 


The Macedonian Stater weighed of Attick Weights 25. 2 ob. 2 Silig. worth propor- 


Talents 


co 


57 


Semiobolus 

bow much. 
Danaces , uſed 
to be put into 


the Moathes of 
Dead Perſons; 


Obolus, the ba- 
lue , why ſo 
called, 


| Diobolus, how 
Stamped, the 


Value; 
Triobolus, the 


, 
Ciſtophorus 
how ſtamped, 
the Value. 


Tetrobolus the 
Value, what 
Print thereon. 
Dram, the 


Names, Sorts, 


and Values. 
Tae Image 
thereon. 


Siglus the 
Value. | 
Didrachmum 
hom ſtamped 
and called. 


Proverbs, 
whence, 


Didrachmum 
Exacted by 
Cæſar. 


Tridrachmum 


the V, alue . 
Silver Stater 
hom ſtamped; 
the Value and 
Sorts. 


Tetradrach- - 
mum. 
Semiſtater of 
Gold theVYalue, 
Staters the 
Sorts and 
Values, 

of Dar ius. 
Macedonia. 
Cizycen. 


Tetra Stater. 


Attick Mna 
how much in 
Accompt. 


98 
Talents the 


Accompt of 
then. 


Te Sorts and 


Wetght. 


Geodzticals The Third and laſt fort of the Ancients whoſe Geodztichs are to be ſeen, are the 


Of Geodeticals. 


Talents of the Leſſer ſort, and improperly fo called, ſeem to 
Sums of Money. That of Rhegium a Town in Italy, currant in Greece, was in Value 
but 3 3 d. of the New and Old Sicilian Talents, 
worth no more than that of Naples, to wit 3s. 9 d. Engliſh Money. ; 

Talents of the Greater ſort, and indeed deſerving that name, were divers as before 
noted with their reſpective Value in our Silver Money, according to their weight of 
the Attick Drams to which they are compared, being ſome of them Exorick as here 


the big 


Lib. II. Part l. 


me rather Pieces, than 


followeth. 
Syrian — 1500 \ 15 2 
Euboicum .. 4000 41 8 
Rhodes — 4500 46 10+. 
Attick Leſs —— 6000 BY | AY” WS OO 
Babylon- Joo pDrams Atticks 72 11 >Troy. 
Attich Great! 8000 21 WIT EY | 
Egyptick — 3 l | 
Aegine —— —— 10000 | 104 2 [ 
Alexandria 120000 Ga 2 


of the Latines Latines, and their Succeſſors the Romans. 


and Romans. 


A Table of the 
Long Meaſures 


Alfed fits us with Tables for the Long a 
and theſe are about the Mile and Furlong 


of the Inch, all which here follow. 


Latine Long Meaſures. 


of the Latines. Parlongs Decemredet. Paſſes, Steps. Cubirs, Paleipede*, Beer, = Palmes, lache. digt. 
Mile BM | 500 | 1000 | 2000 3333 4000 $000, | 20000 | 60000 | 80000 | 
4 Furlong| 624 | 125 | 250 4163 1 300 625 | | 2800 7500 | OL RY | 
Decempede. 2 | 4 | 6+ + 7 ws. 0 . 
b Paſs. | 2 37 4 5 . 20 R 60 80 | 
step. 12 | 2 27 Io 30 . 
e Cubit. 1+ | 14 6 18 | 24 
Palmipede. 14 5 15 | 20 | 
4 Foot. | 4 142 16 
e Palme. 3 1] 4 
Vl 
1 | 
Pe b 
A Table of the L atine Superficial Land-Meaſures. 4 
Meaſures for Av) : 1 6 8 4 
Land uſed with Centuries. Jugera. Modes. Verſes. Climes. Acts. Feet. 
the Latines. — 5 8 
r 1 | Boo | 1152 3200 | 24000 11520000 
-& Centurie, | 100 200 288 800 1 6000 | 2880000 
Jugerum.| 2 232 8 | 28800 | 
* Mode. 141 4 | 30 14400 
oY Verſe. | 3 205 10000 
By ag - = | 74 3600 
9 480 


; e 
BY * * = A 
„ „ 
2 * * r eg 738 


the Old was double the New, and | 


nd Superficial Meaſures, and another which 
nw es of the he calls Geometrical; wherein the main differences between the other Lon Meaſures, 
A Fourth Table alſo he hath for diviſion 


Latine Geometrical-Meaſures. Wb A Table of the 
GED O00 | 3 A z 1 Cong Meaſures 
Miles. Furlongs. Cubits. Feet. Palmes, Digits. Graines. of the Latines 
— — — ——— ͥ ́ — __buſed on ſpecial 
paraſang, or 3 j 30 | I2000 | 18000 | 72000 1 288000 ' 1728000 _ 
| Mile. | 10 4000 [ 6000 24000 | 96000" | 576000 
aa Furlong, 400 Wh 4 _ 600 4 2400 1 986 57600 4 8 
Cubit. " 00 24 | I44 
2 16. 96 I 


The Diviſion of an cb.  ATibledf the 

Drams. Scruples. Obolos. Siliquas. Points. Minutes. Moments, 1 e 
| — — - PN — 55 — INT, pagan 0 Alſted. 
zach. |: e eee 5 


| Scruple. | 2 6: þ 1a E 24:70] 48 


i 13 


Obolus. 3 65 „ 


Minute. | 2 oi} 


— 


4. 44. Hereby it ſeemeth the Latines had 2 ſorts of Miles, viz. The Common con- Miles of 2 
ſiſting of 8 Furlongs, every Furlong 625 Feet, that is 5000 Feet in the Mile; and a /orts. 

nile called Geometrical , or uſed in accompt upon Special Occaſions , conſiſting of 

10 Furlongs, every Furlong 600 Feet which made the Mile 6000 Feet. In the firſt 

reckoning the Mile was ſhorter, and the Furlong longer than in the ſecond Milliare, Whence the 

or Milliarium in the Latine for a Mile came from Mille 1000, as was ſaid before. word, | 

Of the Paraſang or Schoene, Furlong, Pace and Cubit, ee before in the Hebrew and Paraſang and 
Greek Meaſures. RE , 1 „N= 2 

b. A Decempede, ſome call a Perch, but becauſe they agree it was but 10 Feet pecempede 
long, and ſo {ignified by the very name; it cannot be taken for our Perch, which is the /enzth. 
6; Feet longer, as before. Some mention a Decempede of 12 Feet. 

c. A Step, in Latine, Greſſus, and Gradus, here taken for half a Paſs, ot 2 4 Feet, Paces and 
and not to be Engliſhed a Degree, which terme is moſt proper for the 360" part of a Steps the ſorts 
Circle. Alſted counts upon 3 ſorts of Paces or Paſſes, each of a double difference, and lengtbo. 
thus. 

Feet. Palmes. 


Simple ? 5 0 27 . 
of the firſt difference OC - 

Double ( 4 9 16. 

Simple 0 92 10. This the Grade, or Step, 
of the ſecond difference or : 

Double \ 5 20. This the Pace Ceometrical. 

Simple) C4 . 

: ( f the third difference * SH 
Double 9 6 9 24. 


That double of the firſt difference be called Ulna Commuis, or the Common Ell, Ulna the jets: 
to difference it from the Cubit of 1 1 Feet, which he ſometime calls Dina. The double 
o the third difference he calls Vlza agreſtis, ſeu Orgyia, the Countrey Ell or Fathom. 


d. A 
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Foot of the e. To what hath been ſaid already on the Hebrew Pagnam and Greek, Pons, my 
Latines ant. added, that little difference with any certainty being obſerved the Roman or Latin 
= ; may be parallePd with the Engliſh Foot. The Komans called their Foot ſometin 
ow called. b 


The - 12 parts called Vnchie, or Inches, of which below at g, and ſuch Inch into 24 Scrupl 


1 F F Palmes are of 2 ſorts, though but one ſet in the Tables, a Greater anſ 
2 ſorts. 


Inch how much g. gg. And Inch in Latine, Pollex, rendred ſometimes a Thumb, becauſe ny 5 


- - times of the fame breadth, equal to a Digit or Fingers breadth, and a third part 
thereof. 


_ ments. Uncia, when relating to Meaſure is tranſlated an Inch, when to weight 5 
 YeNareds 


Digit, the h. hh. A Digit or Fingers breadth , anſwering to the Greek Dactyle, and Hehn 
Length. Etſbang is there ſpoken of, and here in the Geometrical Table made to contain; 


ben. 


Jugerura, the k. Fugerum, commonly tranſlated an Acre, muſt alwaies be underſtood for the None 
ontent. 


Greater than When as the Engliſh Acre containeth but 2640 Feet, which is the Product of 160 Peck 
the Engliſh multiplyed by 16 + the Feet in one Perch as before was declared. Alſted divides th 


Acre. Roman Fuger into 12 parts which he calls Inches, and every Inch into 7 parts, 
followeth. = 
_—_ 4 
| = . „ 3 6 7 Z , 1 
A Table of the Inches. Semiuncſias. Siliquas. Sextulas. Drams. Semifextulas. Scrupl. Obolos. 3 © I 
Roman Juger + * . — — | —— 5 —_ 
Cong h Jager. | I2 | 24 48 | 72 \ 80 4 ae... 268 3 g 84 | 120 2866 3 
Alſted. inch. 2 4 Þ 8 | 12 -4 | 48 60 | 40 | 240 
Semiuncia.| 2 | 3 4 6 I2 | 24 | 40 | 30 | 1200 
TY Saus 12 "2 | 3 | 1 * 12 30 20. | 600 
I — — — — =_ — ; 3 bed 
Sextula, 5 2 | 4 | 20 | 20 | 400 


Modus how J. Modis is half a Fuger, called often Atm quadratus, containing 1 4.400 Fet 
called the Con. Square, and was fo called from the Square Form thereof, being every way 120 


tem. 


Saltus how ta- i. Saltus, Sometime taken for a Grove or Foreſt, here for a piece of Land, 4 cem 


7 x e 
ä 
wth 8 F 
* rs 
w— 
7 
: 


A 


Lib. fl. Peel 


bo | Of Geodaticals. 
Palmipes, the d. A Palmipes may be ſeen before in the Greek Py gon, the Latine Name {heyy 
 Lengtid. -. Content thereof. | | 


' 


a Pound, and 2 Foot Dupondium, and divided ſeveral of their Land Meaſures i 


_ uſing like Names as for Weights. -— Bb 
erin Z 
the Hebrew Zercth, and Greek Spithame, containing 3 Leſſer Palmes or 12 Dig is , 
Lefſer Palme which is placed in the Table contains 4 Digits anſwerable to the HH 
Tophach, and Greek Paleſte. Hs | 


Digit; The parts of which Inch follow in the 4 foregoing Table into Imaginary 1 ö 
Ounce, ſometime wrote Ouncia, but whether corruptly, or that it contains 3 Dig 


or 2 Thumbs, making thereby 1 Thumb or Inch, 1 + Digit, as Malines and Th f 
ſay, is further to be queried. V ide plus at kon the parts of the Jugerum. 


Graines ; but in the upper Table to be reckoned only the breadth of 4 Graines | 
Barley. ö 


ries, or 400 Jugera, every Centurie being 1co Jugers. 


and not Engliſn Acre, being far larger as containing 28800 Square Feet in the 4 
thereof ariſing from the Multiplication of 240 Feet in length, and 120 in bread 


» b . ä CRY" * 5 2 N N 
e d a te ol Er ge : 


Dram. | 11 
1 


CY g F | 
Semiſextula] 2. | 
TS 


— 


+1324 2arnbg 


dE 


Feet, | 


Verſus, the m. Verſus, uſed by Pliny for a Square Plot of Ground 100 Feet every way. 
Content n. Clima, for the Hebrew Noph. JED Ws 
== - o. An Act, called Actus Minimus, the leaſt or leſſer Act, for diſtinction from Af 


Act how 


called quadratus, which is 30 tinies bigger than this lefler Ac, that a Square, and this an Oblong 


he Content. or Long Square, one ſide whereof was 4, and the other 120 Feet, or proportionally lo, 


that the Area might be 480 Feet. |  Ronul 


Chap. IJ. / Geodeticals; 7.04 * 
5 ö | 5 : | 
Roman Capacious Meaſures, £362 Bd For Capacious Mea. 
1 Dry Common E eee 2 Komans. 
tiny * ; IR Toes ee OE int AL. CO ent 1 | | 
nf Modius. Sextary. Cule. 
Wo  Modiolns.  Hemin.*  Amphoras 
14 1 | Cyath. # MP7 Cong ius. The 
18 „ Ia, Quart ary. | | | 
2 r 2 ay MEET n „ „ e a . — 
FF The Table of Roman Dry and Liquid Meaſures, | A Table of the ; 
all nd i ne FE en tr at a dA gn Roman Con: | 
4 Amphora, Urnes Modins Congiee Me eli J Ktaries,“ eins: Ouartaries Acetables Cyaths.  Ligplas. cave Meaſures, 
Me , Cile.— 20 40 0 10 24 9 1920 | 3840 | 760860 11520 | $5080 | | 
[i 5 a TITTY {my Ree b ol 10 | _ . | | 
* d auphora. 3 8 1248 | 96 | 192 | 384 | 576 | 2304 | 
I — wan = fee ne — — — | 
Wo Urne 124 6 24 | 48 |. 96. | 192 | 288 1152 | 
m Modius | 23 4 | 16 | 32 | 64 128 | 192 | 768 | 
2 | 2 Co | 14-4 266 | 12 þ-24-)] :48 72 288 
5 A 0&0 — — —_ pct — — | 
2 Nodiolus 4 8 {| 16 | 32 | 48 192 1 
mf | 2 eee F. Feen 
3 Sextarie. 2 ss 1 | 
"a 0 © » Hewi 4 :. 4 6 44 | 
1, Quartarie.| 2 | "Bp a | pe | = 
VP t Eo N | 
1 Acetable. 12 +6 
& ; Cyath. | 4 | | 


=f 


cw WW 


4. Culeus, and ſometime Coleus, Culeum and Culleum, in Latine taken alſo for a Cule how ta. 
Sack, or ſuch like, wherein Parricides were wont to be put, and fo caſt into the "42 | 
River Tyber, by the Old Law of the Romans. Some mention Holeum, and lay it con- uniſhment of 1 


21 


. | Parricides, 
tained a Cule and an Half. Dolcum the 


b. Amphora, ſome ſay was of a Cubick Form, and therefore called Quadrantal. Content. 

c. Urna. Sennertus in his Inſtitutions of Phyſick, lib. 5. par. 3. ſect. 1. cap. 4. affirms A phora bow 
to be = the Italian, + of the Artick Amphora, making thereby the Greek half as big e ER 
again as the Italian Amphora. 


1 . 
5 0 F N » 


2 


— — 


| ; | | tent 
d. Modius, Engliſhed a Buſhel , was ſpoken to among the Greek, Meaſures , but Modius Vide 
whereas there it was made to contain 12 Attick Sextaries, here, upon the Authority of antea. | 
Holyoke, Leg at, and others, it is made of 16 Roman Sextaries. „ = 
e. Congius, was of a like number of Roman Sextariesas the Greek Chous, of Atticke Congius the 
Sextaries, which may be the Reaſon why they are ſometime taken the one for the Cent. 


word were needleſs for other. . ; 3 | 
f. Modiolus, mentioned in Plautus, but without mention of its capacity, yet Alſted 2 the 
makes it the Quarter part of their 440di,a diminitive of Modius, the very word be- e 
ſpeaks it, and leſs than theS emi- Modius, or Half Buſhel very probably, or elſe another plodius. 
the ſame. Fg 15 Sextary the 
g. The Sextary, and ſo downward to the Cyath are divided alike to the Attick Mea- Sorte. 
lures. This Sextary was called Italicus Sextarins, to difference it from the Greek Ser- 
rarie, and alſõ Vr bicus. q. d. the City Seætarie, with reſpect to Sextarius Caſtrenſis, 
which was a Sextarie uſed in the Army, and double to the other. 
h. Hemina is ſometime called Cotyla, and Cotyla Romana. Alſted mentions Cotyla Hemina how 


Italica, which he faith is 12 Menſural Ounces, this ſeems to be ſome New, and not the called. 


Old, which himſelf reckons but at 9. a | 
i. Between the Cyath and Ligula, Sennertus placeth a Auſtrum, which he calls a Com- Muſtrum of 


mon little Spoone, containing halt a Cyath, as the Greek Concha, and may not be con- Sennertus. 


R 


ORE eee e e Mins WE SE, oo, oo 
3. 
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i | 
5 founded with the Greek Ayſtrum. MW | 

, b. Ligula, a Lingel, as ſome Engliſh it, rather a Spoon or Cochlear, of which Sennertus Ligula what. 

! makes 4 ſorts. x = 


Dd The 


5 9 tb 


The Sorts. The Leaſt containing o + Z of a thing of a middle Weight. 
3 The next bigger 13. Ged. | 
The Great ——1 or 23. 22 
The Greateſt — 02 5. ann, 


This Ligula then may be reckoned for the Attick Myſtrum, for as 4 of them made 
one Kyath, ſo 4 Ligulas make one Roman Cyath. 5 55 
Roman Mea- Sennertus before named accompts the Content of the Roman Meaſures by Weight of 
fares their ac- Oyle, Wine, or Water, and Honey, as followeth, fave only I have proportioned the 
—_— — 2 Weight of the Ligula according to the former Table, at the rate of 4 of the Cyath, and 
3 have inſerted the Modius and Modiolus, which being dry Meaſures, Sennertus omitteth. 
„ Malines, p. 29. of his Lex Mercatoria ſaies the Romans did accompt 10 5 ponderal for 


12 5 Menſural, and fo the Seætarie at 185 ſhould be 21 3 and not 21.5 as is there ſer. 


3 
* 
F 


Oyle. Wine or Water. Honey. 
3 . 
Gile.— 1440 © 0 — 1600 0 0 0 — 2160 0 0 0 
Amphora. — 72 0 0— 80 60 0-— 108 00 0 


- 


Vrne 36 0 — 40 00 0o— 540000 
Adodius.— 24 00 — 8 0 — 36000 | 
Congins. 90 0— oO 0 ©@— 13600 


8 0 — 9000 5 


26 

10 

6 , 

1 80 — 2300 dat 12 per 35 
O 10 0 0— | 
© 
0 
0 
© 
o 


Hemina. — © 9 0—— I I 4 © 
uartary, — O 4 q— 5 0 0— ©660 
Acetable— 02 2— „FFF!!! © I IV 
Cyath.-——— 014 — I 5 .— 0220 
: AMuſtrum,— 0 0 6— O06 2— 0110 
Ligula.— 0 0 3—— 031— 00412 4 
A Table Ea | * . 7 
eee 1 The Table of Roman Weights. 
Weights. 


« _. Minas. Libra: Uncias. Semĩun Duellas.Sicilicas Sextulas. Denarios. Drame. Quinars. Scruples. Qnadr. Sext. Obol. Siliq:  Graines. 
Talent. 75 |152 1 500 3000 f 0 οοο I0500 32000 21000 | 36000 142000 63000| 72000 [216000]85 4000 


— — 


— —U—UEͥEü——n. RIFE 


nie] 17 | 22 [40 | 66 [36 [120] 140 | 160 | 80 | 480 | 566 eee [rag 


Libra. 12 | 24 | 36 | 48 | 72 | 84 | 96 168 | 288 | 336 504 | 576 | 1728 6912 


1 uU 
Semiurciay wl2|3| 3 | 3 | 22 | 7 8 | 24 72 | 288 
Duella.] 112 | 2+ | 23 | 44 | 8 | „ | 6 | #1 192 
C — — — — — — 


Sicilicum.] 15 | 12 | „ | 1 08 


Sextula. Iz 12 | 24 | 4 | 43 1 24 96 
| 
as” A t+ j 2 | 33 & 1+: 6 655 209 822 


Dram. E 3 | . 18 | 72 
Quinar, 15 2 3 373 | 103 41 
Scruple, 14 7 13 6 2 
ne 1115 [5 74 

Sextans.| 13 33 | 134 


Siliqua. 4 


| rt 4. Libra 


— — — — 


Chap. 1. 1 C Geodaticals, 103 


4. Libra called alſo As, by Tranſlators commonly rendred a Pound, was divided Roman tv 
into 12 Ounces, and for every number of Ounces under 1 2; a Proper Name uſed, _ bw : 3 7 


VVV 


| | a tvided: . 
Detng—————_—. 
Dextans and Decunx. — 80 
Dodrans — — eee eee e ano 
** Bes, Beſſis, and of old Des. 5 rr 
Septunx. — / MR — — 7 
Semis, Semiſſis, Semiſſius, Selibra, and Simbella.— — 6 SOunces. 
Quincung, — eh eee boon eennmenee 5 
Triens. 3 — — 4 | | 
Quadrans, and Tring, —<——— — —3— —” 
Sextans- — n — — COS 2 
Uncia.— 825 — — NOS. Rar x | 
Malints, p. 24+ of his Lex Mercatoria, divides Pondus, which he calls the Old pound T1. Diviſion F 
of the Romans, into Pondus by 
5 N TELE 6 Malines. . 
64 Denarios. | 
128 Quinarios. | | | 
256 Seſtertios. 
640 Aﬀes. _ 


1280 Semilibella's 
2560 Teruncios. 


A Reaſon is wanting why Legat makes the Roman Libra of 12 5 but 101 J Ty  lince | "7M 
if he reckon by the Number of Graines (the Original of Weights) at 5760 — Ade of = OY” 
Aſſize in the Pound Troy; it can be but 10 5 juſt; for 10 times 6912 the Graines in a 
Roman Pound, and 12 times 5760 are equal. But if he count the 15 Troy at 7680 Graines 
according to the Statute at 32 Graines of Wheat to a Penny Weight, the Troy pounds 
= willbe 13 5 Roman. 4+ ö Ft ee 
es, is the Mark Weight, two thirds of the Pound, Malines p. 24. aforeſaid Bes, how di- 
makes the Bes, or old Mark of the Romans to be divided into. vided: 


16 Loot, or Tetradrams. 
23: Tridrams. 
32 Didrams. 
64 Dr ams. | 
96 Obolos, or Treobolas. 
128 Triobulos. 
384 Obolos. 
768 Miobolos. 
3849 Moments. 


b. Semiuncia, or the Half Ounce is ſometimes called Aſarion, and Aſſarius, and by Semiuncia bus 


Aled, Lotho, anſwering to a Germaine Weight of that Name, called, 
c. Della, being double to the Weight of the Seætula is ſometimes called Bina Duella how 
Sextulæ. . | | mich, 
d. Sicilicum, or Sicilicus, and by Abbreviation Siclus is ; of an Ounce, Sicilicum how 
e. Sexiula, uſed promiſcuouſſy with Sextans, and underſtood by Import of the much. 
Name to be the Sixth part. Sextula uſed 


f. Denarius, a peny. weight, the ſeventh part of the Ounce, whether uſed to weigh 3 the 


any thing but Money as other the Diviſions thereof, ſome what queſtionable, See among eight. 
the Money. Alſted compares the Drachmal Denarius to the German Weight Quintlein. Quipar both 
g. Quinar was half the Penyweight, and a piece of Money ſet afterward among iht and 
the Roman Coines. | — | 
*. Between the Quinar and Scruple , ſome mention a Weight called Tremiſſis, con- Tremiſſis how 
taining 32 Graines, being the 1 8 part of the Ounce. much. 
hb. Quadrans, here is , of the Peny weight, and ſo called Quadrans Denarii to di- Ouadrans 
ſinguiſh it from Ouadrans Libre, which was 3 3. | | „ 
i. Seætans, called Sextans Denarii to difference it from Sextans Libre, was the ſixth gextans the ; 
Part of the Peny-weight , and ſometime called Sextula. , FP weight thereof, 
Obolus, or Half a Scruple, called ſometimes Simplium, weigheth 12 Graines. If Obolus how 


there be s. as ſome {ay, which was the third part of a Quinar, it ſeems: called, the 6 
another Obolus, as y. pa Quinar, : right thinnf - 
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It ſeems to be a Piece of Coine, and muſt weigh 134 Graines, and ſo is all one with the 
_ Sextans, according to the Tabulary Diviſion; yet this ſort of Obolus, they make to con- 


tain but 10 Graines. 


Cerates how Between the Obolus and the Siliqua, ſome mention a Cerates, which they lay contains 
march. 6 Graines, and ſo is + the Obo, or f of the Scraple, | 
nc . Roman Monies and their Engliſh y lier. 
and their Va- 0 ä | PS 
lues, before the i 6 | I dh i 
2 of gextula, n Unciæ. — — co 0 oo 
the Imperial - + Semiuncia, + Unciz. -——— 00; 00" 007; 
Seat. _-| Uncia, * Aſſis . — oo 09 oO. 
C Leß than ber a Ce . 
[the bs. 7 Prim. 
Triunx. yt Aﬀis.——-————— co oo 00 *. 
! ASUS . OP! 
Triens, + Aſſis ——— doo co oo 
” Semilfis, Aſſis . ͤ—— oo oo oO 
Braſs < AS, or Libra, , Denarij.— — — doo oo 00} 
| | i Decuſſis, 10 * — — 00 00 OF 5 
| Viceſſis, 20—— - — — OO OL 03 
| Triceſſis, 20+ * — . O00 Ot 104 
5 Greater Quadraceſſis, 40 — — CO ©2 o 
| | than the P REES 00 03' or 
As. | Sexaceſlis, 60 — — — 09 03 Og 
| | Sept uaceſſis. 70 ů— — — 00 O4 04 - 
Octaceſſis, 86—.——————- oo oz oo 
Money y befo ore | Nonaceſſis, 90— ——— 00 05 091 
the tranſlati- | (Centuſſis, 10⁰0.— —— — 00 06 03: 
on of the Im- Na Teruntius, *, Denarij oO 00. 00.8 
umm! WWW" 
perial Seat to |, 5 Sembella, - - Libelle -—— do oo 004 
| Bizantium. Libella, To „ Denarij X —— "ig OO OO 1 
Silver . Obolus, 2 Denari Deere ea 
| < | Seſtertius, 2 + Aſſes o OO ol 7 
| Victoriatus 75 Dutt 3 
- | Quinarius J 9 o OJy 
8 : Nummuli | Bigatus— 2 OO OO O7 
| b Denarius Nev», 10 Ae, F F—_— ©O OO 07; 
; — OO oo 08+ 
Tremiſſis, or Golden Triens- —— 0 O5 oo 
Fay ns Semiſſis, or Golden Drachmal——. — Oo 07 06 
Imperatorius r 0 
3 Amient, or Conſularis . — eo 17 01 3 
' Coines | Braſs — Follis. — —ů 
after Money after | Sihau Sl Ceratium Simple— OO oo of 
the In- the tranſla- | Silver — qua, ”? Ceratium Magnum o oo 07! 
2 tion of the < OI — — eee e 03 
andy Imperial Seat | { Conſtantines Piece— — — ©0 08 06* 
ted. toByzantium | Valencinians Piece — 5 „ 
| Gold— ——- Semiſlis, or Half Piece. ———— OO 05, 00 
Triens, or of that Piece. — og 03 04 
| Scruple, or ; of that Piece x — OO QF 06 | 
8 Quadrantes. Seſtertios. | 
Cl Sportula, containing 100, or 10 00 oi 06! 
of My- Libra, a Pound of 96 Dram o3 oO 00 
ney. Roman Sms of Money. I seſtertium (in the Neater Gender) 
| containing 1000 Seſtertios?— o7 16 03 
(in the Maſculine Gender.) 
Talent, containing 24 88 , or 
6000 Denarios. — uf, 87 10 00 
The 
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Chap. I. Of Geodaticals, 105 
The Braſs Uncia, miſprinted in Rider, at i. Aſſs, for n. part of 3 Farthitigs cannot Rider brin- 
be .*. of our peny; counting 4 Cre, to a Farthing as the dot del. 
Sao allo is As, at ob. q. for ob. qa. for As being the 10” part of the Denarius muſt be 
2 Farthings, 10 times 3 making 30 Farthings which is 7 5 d. the value of the Derarize. 
To the Braſs As was the Silver Libella equal in value. 

Obolus, being of the Roman peny, is called by Celſus, Seætann. oOpbolus. bw 
SGeſſtert ius, Engliſned a Seſtertian was & of the Roman peny, and being of the called. 
Maſculine Gender was difſerenced from the other being of the Venter Gender, and in Scſtcrtins.the 
Numbring by theſe Seſtertias thele 3 Rules are to be obſerved. eil ee * 5 

1. If the Numeral Noun agree in Caſe, Gender and Number with the Seſtertian; it ſig- 

nifieth barely juſt ſo much as was profiounced, as Decem Seftertii is io'Seſtertians. 
2 If the Numeral Noun of another Caſe be joyned with the Genitive Caſe Plural 
of Seſtertius: It noteth ſo many Thouſands, as Decem Seſtertiùm (for Seftertio- 
rum) 13 Ten Thouſand Seſtertians. . nl 1 ER: L TEK v% i 
3. If an Aaverb be put without any Numeral joyned, as Decies, Vigeſies, &c. or 
joy ned with Seſtertium the Genitive Caſe Plural; there is underſtood by it fo many 
Hundred Thouſand, as Decies Seſtertiùm, is Ten Hundred Thouſand Seſtertians. 
Alfted delivers it t | 115 

From 1 Seſtertian to 1009 in the Maſculine Gender, as Unus Seſtertins, Decem 

" Seftertii, &g. is 1 Seſtertian, 1o Seſtertiant. 3 
From 1000 to to0000 in the Neuter Gender and Plural Number, as Singula Seſtertia 
icoo Seſtertians, Bina Seſtertia, 2000 Seſtertians, &c. 3 

From 100000 upward, all expreſſed adverbially and in the Genitive Plural, as Semel 

Seſtertiùm 100000, Decies Seſtertiùm 1000000, &c. 
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Victoriatus was ſo called, becauſe ſtamped with the Image of Victory, and Quinarius victoriatus 
becauſe equal in value to 5 Braſs ſes, or Half the Denarius. how ſtamped. 
 Bigatus, ſome call Quadratus, had the Print of a Cart or Chariot on it, and was of _ „bow 
value equal with Denar ius. 1 
Denarius, q. ſ. Dena æris, becauſe it contained 10 Aſſes, rendred a Peny, Mar. 1 8. pit e 
28. and 22. 19. at the old rate was } of an Ounce, and at the New 2, and at this rate ue. | 
all the other Coines are valued in the Table. This is ſometime called the Drachmal Denarius, the 
Denary for diſtinction ſake. Some make 3 ſorts of Pence, the heavier weighing 1 + 3 
Attick Dram, the Meane of 1 Dram, and the Leaſt lighter than 1 Dram by r of an FO. 
Ounce, or thereabouts. Some ſay one was + of the Raman Uncia, the Mean, and the 
Lighter . Budeus makes the Attick Dram and Roman Peny of the fame Weight and 
worth, wherewith moſt agree, and accordingly each in the foregoing Tables are valued 
at 7 £4. after 5 s. the Ounce. | 
The Golden Denarius mentioned in Holyoke at 2 5. 4 fd. Sterling I have omitted; as Golden Dena- 
not ſatisfied in the Weight, nor certain of ſuch a Coine. 5 tus. 
The Golden Amient, ſeems the Eldeſt and Greateſt, a Piece Coined by the Corſuls, Amient how 
therefore called Conſularis, weighed 2 3 Drams. called. 
The Imperatorius, or Piece of the Emperors Coine 2 Drams. | Imperatorius, 
The Drachmal 1 Dram, and the Triens = of the Imperatorius. | 
After Conſtantine removed his Seat to Bizantinm, now called Conſtantinople, a City 
after his own Name; we read of Follis in Euſebius, a Braſs Piece, as Lamprid, or of polis. what 
ron, as Enſtathius ſaith, ſo called becauſe it repreſented a Leaf in Latine Folium, and why ſo called, 
was of the Silver Simple Siliqua. | 
The Silver Ciliqua or Ceratium was double, The Simple ; of the Ailliariſium, Cerates of 2 
valued 5 d. The Great called Cerates, 1 Dram equal to the Peny 7 d. farts. 1 
Milliari ſium, weighed 2 Drams. | | 3 Milliariſium 
Conſtantines Piece of Gold was called Romanus Solidus, at the proportion of 95. 6 d. the weigbt. 
for a Dram of Gold muſt weigh 1 Dran. Romanus Solis 
Theſe continued currant eil Valentinian, who made his Coine ſomewhat heavier, dus. 
Valentinian's Piece of Gold by ſome is called Sextula , and being valued at 10% yyentinian's 
Sterling, muſt weigh 1 + Dram. | e Sextula. 


Dr achmal. 


Semis 1 13. „„ 
Of which the Tremiſſis, or Triens bees 8 5 was 5 4 of s Dram, arts theredf. 
Scruple | ! - 4 5 


FSportula, ſay ſome, was a Lawyers Fee, or an Almes diſtributed by Princes among Sportula whe 
the people. See Selden's Hiftory of Tythes, chap. 4. p. 377 38. 
Ee Ceodaticali, 
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Moderne Geo-  Geodaticals of the ſmaller fort, with the Antient Hebrews , Greeks and Latines 
dæticas. Emedullated; it is time to 


whereof is not yet come to hand, and thoſe that are, very difficult to reconcile one with 


another to any exact Computation, though ſometimes the difference be inconſiderable, 


and in round reckoning paſs with Authours one for another, without much ſenſible 
Error. As the Engliſh Mile is often joyned with the Italian, yet as aforeſaid this con- 


Ruſſian Vorſt. rains but 1000 Paces, and that 1036. So the Ruſſian Forſt, wrote allo Verſt, and 


ſometime Worſt, commonly called a Mile, and counted of Engliſh or Italian Meaſure; 


though Fletcher in his Hiſtory of Ruſſa, Chap. 1. tells us it wants a quarter. And fo. 


Johnſon in his Atlas accompts Heylin without help of the Printers Errata's is irrecon- 
cileable to himlelf in his Coſmography,. p. 511. who counts 2260 0r/ts to 3690 Iralien 

Miles, and not 4 lines of 4400 Yorſts to 3300 Miles. Ae v t- 
Some of the Out of the Variety and incertainty of Authours to undertake the diſcovery of the 
1 ＋ different Meaſures, Weights and Monies of all places; were endleſs. Wherefore 
y Oe amongſt the Moderne, ſome of the Principal may ſuffice. And to ſpare the often Wri- 


\ 


cals follow with ting the Names of the Kingdoms and ' Countreys wherein moſt of the Provinces and 


the Kingdoms Cities herein ment10 lye Take the brief. Accompt following 5 which by help of 


and Countries 
where uſed. 


ticals. Lib. II. Part]. 


ſay. ſomething of others more Moderne. A Perfe Lift 


the figures annexed:Will eaſily direct the Reader to find them our when he comes at 
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6 Ireland 


Parts of the WORLD. 
IEEE "= 
Afia. Africa. | 


2 : E 

* France 

4 Germany 
Greece 


7 Itely- os: 
$ Low Conntries 
9 Poland 


3 
8 


1 l 1 1 yr 1 Mexico 
2 Now Spain, 


2 Arabia 2 Barbary | 
3 Armenia 3 Iſes 


4 Chaldea 


* 4. 
America. 


Or, 


— "l Terra e "Nook Spagnis 
5 0 hina 


3 
7 Urige! Iſles 


Paleſtina 1 RY 


9 Perſia 


10 Portugal 10 Ruſſia 
11 Ruſſia 11 Hria 


112 Scotland 
1 Slavonia 

14 Spain 

ns Sweden 
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- |, ( Fameren. 
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| Cambridgeſhire—— Cambridge 
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plymouth. 
Eſſex — mn RRR 
Briſtol. 
Glecelterbire——£] des: 
Hamſhire . Wincheſter. 
Herefordſhire — Hereford. 
Kent ———— Canterbury. 


{ml _ S$ Lancaſter. 
Lancaſhire = Mancheſter, 


3 : London. 
Middleſex- Weſtminſter. 


Norfolke — Great Yarmouth. 


Northumberland Newcaſtle upon Tyne, 
Oxfordſhire — Oxford. 


Bridgewater. 
Somerſetſhire —-\ Dunſter. 
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ſome Places no- 
ted therein. 
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of; moſt Nations eſpecially of Europe, uſe the ſame as occaſion ſerves. Some nearly 4 22 elſewhere, 
correſpondent, ſome vaſtly different, and ſome Countries have divers Meaſures of 4. 
5 Names: Hence is obſervable, that although moſt of the Europeans reckon diſtances 
of places by Miles, * there are no agreement between them. And in Germany it ſelf ua Ales 


are 


— 


ut diff, erent. 
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are 3 forts. The Common Mile which is 4 /ralian Miles, and yet the leaſt of the 3 
A Mean which is 5, and the Great (called ſometimes the Great- Saxony) Mile, b 
ITIrcĩtalian Miles. Ind beſides theſe Alſted mentions a Mile that containeth 22800 Feet, - 
Spauiſh Miles. Spain, by ſeveral hath | Mile to a Dutch Mile; but their Common Accompt is by 
Leagues. Leagues called with them Leguas, whereof 17 make 60 e * yr aa ſpeak 
of a Spaniſh Mile to be 21000 Feet. | 
French France, where they reckon by Leagues, hath no leſs chan 4 ors, „ a8 car a 
SR "Up Dictionary hath well obſerved. As, 
The Sorts. Liene de Bourgongue, 50 forte, every Ported, 12 Cords. Every Cord 30 "Fee, 
woſt in ule in Burgundy. 11 760 
3 Liene , as the common ſort of German Miles, (eve ** 2 0 1 
Miles. WO F, 471 79 
Moyennes Tienes, as thoſe of Da 4 0 or Languedoc, contifinlny” 3 Italian Miles, 
Petites Lieues, as thole of Italy, a 
the Durch Hag gover in his Sea Charts often joynes as one with'the yr” Mile. 
French Mile, A French Mile ſaith Corgrave is 2 of ours. Hakenelße 
Flemiſh Mile, Malines, notes the Flemiſh Mile of 2 ſorts. One 1000 Rods of 20 Feet to the Rod 
which is alike to the Common Germane Mile. And the other of 1400 Rods of 15 Feet 
to the Rod. And the Holland Mile he faith is 2000 Roads, and that 5 of them are 4 
Flanders Miles. Alſied mentions the Belgick Mile to be 1 8000 Feet, and by this accoimpt 
= = ile of Flanders muſt be 2500 Roads, but how long the Holland Road: is he 
ich not. | 
Swediſh Leuca Stevi * the Latine, or the Swediſh League led andes is 5000 
Leagues Paſſes, or 5 Italian Miles. | ; 
Florence Mile» Florence, Malines reckons 3000 Braces for a Mile, which's at the rate of 122 2 Br. 
ces for 60 Engliſh Ells comes $510 Feet, 2 Inches, and ſomewhat over., 


Agyptim In egypt they reckon by Schoenes of various Magnitude, ſome 60, ſome 40, ſome 


 Schoenes. 20 Furlongs. Some will have the Schoene equal to &/Spariſh Mile. See before i in Gret, 
5 Meaſures. The ptian Cubit, ſaith Malines is 6 + our Cubits. 
_ RuffiaVorſt Of the Ruſſian Yorſt, and Perſian Paraſang ſee befor | 


ChinianStade. The Fun long or Stade of China is almoſt twice as long as ours, for 12 of ours are 


er 6 , of theirs by n in his Aria; ; who for the moſt” $0.04 the following Table, 
Ws 1180 uy 
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1 


Meaſures com- "= TEE | 
pPared to a Det. b O CDalacia — — 5 En, . | bh. 
Free. 0701917; -OL Weſtrogoth — 824 D eib INTL 

Wenig Saxony Great —ůů— 10 | tree „„ 
l Almaine | | F 
| > 4141.5 | | 
In 4 Cftrogoth { ( ES Miles, make 1 Degree of a Great 
| | 223 e e to 4. S8 in the Earth. ng Rh; 
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CSmalandia dnn 1e eee | 
= 1 I. 
Spain —17; Leagues e ell575.7- SEL OH 
Finland | | Billgvifl (inf; tf 5 
Ca: 6 „„ 
jan 30 22 161. | T1 | : 
Livonia DABEI e F 
France | anne! 
; 
| 
Heilungen | make 1 Dn: a Great Circle 
In & Botnia 9 22 > in the h. — 6% HH 
12 n Eart 8 
land & Eat 29 
Scotland——-50 Miles 1 8 | [ 4 15 13 
Italy . ; | | 
| England 2 N 
4 China 250 2 J 0 


Grimfrait 


of this ſort, the Fiery Collumne, commonly called 


> 
r n * 75 TW) F 3 = YL 5 4 e156 14 3 * e Phe _ + 1 = n 8 * A Et rv I Ll ö F 1 FA 3 o ES ESE r n Ds « > 1 LES 4 — 3 PL en ro K 2 n 8 e 5 . Near n 
n F n l De yk 78 r PFF F 1% NET S n 18 5 - 5 . g EIS ARE 0 n . F y ” F A FO 6 al 
FCC o EP r oe Fa Pt As Beg EAT.” .. ON! keyhen EEE ES OT ĩ§Ä2.. ⁵ Ä œ ͥ . = OE 3 V N N . TT!!! ß LIFE ER r 5 S ² af ENS e 3 Bay . Ne . Kong n . 
5 1 £ " 4 _ LEY Er IRS 7 2 C E 8 4 J's q { 7 ea 22 2 — - n ry 5 PIT gs j OR Y „ 2 1 3 ” WEN N S* - - 2 . 3 - 2 - a io. "> a ys 1 = 7 ” * . — . 
. . 


2 
Ya 
3% 
«775 
2 
7 
8 
J = 
toy, " 
bh 

% 
. 


25 


fu 


A | 
PR Chap. J. 
To 


The Petit Pied is ſhorter than the Ordinary. 


Of Geodaticals, © 113 
| Grimſtone, p. 715 tells us that 69515 Die, of China Meaſure male almoſt to86 Chinian Die,; 
Spaniſh Leagues. And that the Chinois have 3 Meaſures to Survey withal, which they ei Li), Pa, 


call Lij, vu, and Icham. The Lij comprehends as much Space as may be aſſigned to and Icham. 


a Mans Voice thruſt forth with all his force in a Calme Seaſon upoii a fair Plain, 10 of 
theſe Lij*s makes 1 Pu, which is a great Spaniſh League, and 10 Pus make i Icham, of 
a whole Journey. A F £0073. By HELI - via 
The Modern Furlongs, Fathoms, and Paces of the Europæans differ little if at dll 2Hderhe 
from the Ancients. The Furlong 125 Paces, the Pace 5 Feet, or two of the leſſer *4rlonge. 
. 1 1 227760130 * 28 
F The Fathom in France called Toiſe ordinarily is as ours 6 Feet, the Kings Fathom 7 French 5 
Feer 4 Inches. For Woods and Foreſts by the Cuſtom of Orleans for 31 Feet. The 
urgonian Fathom is 741 Feet. N 
I be Ordinary (called alſo the Royal) Pied, or Foot, there is 12 Inches, that of French Fot. 
Clermont 11, of Engouleſme longer than the Ordinary, The Foot uſed about Bordeaux Tue Sorti: 
to meaſure Land called Pied de Terre is longer than the ordinary by; in 1. Pied e 
Vile there uſed for Timber, Stone, &c. longer than the Ordinary by J of an loch. 
Several affirm, that the Foot uſed in ſeveral Countries is different, as of to, 12, 16. 
& c. Inches, and they of different bigneſs. Cape! and Sneilius before - mentioned have 
compared them together, of whom the latter is by ſome reckoned moſt exact. The 
Tables of both follow. | LEED ae de e ld e 


CapePs Compariſon of the Foot to the Foot of Toledo in Spain, Cape! bis Chet 
| ſappoſed to be divided into 120 parts. I e Ft Told 
— * en vitb others. 
5 Heidelberg {Germany ——137} 8 8 585 
5 | 
| Tuſcany | hay —————138| .- 
Sedan | France — ——139 
FER | Rome 3 | J Ital — I 
y 44 
CCC. | Ertece— 150 10 50 
Ihe Foot of < London Sin J England ——-—1 52 {Parts 
pe n ROW 3 iP | | France 160 
[Syria | Aſia ——-——166 
Egypt Africa - —171 
Judea I Paleſtine =I do 
| Babylon * | | Chaldea: — 200 


Snellius hiz 
Compariſon of 
the Foot of jo: 
Leal Places © 


Snellius bis C ompariſon of the Foot, to the Foot of Rome in 
Italy, or Rheinland, or Leiden, which he ſaith are all one, 
ſuppoſed to be divided into 1000 parts. 


| f Toledo J #\ Spain- OILY: 864? | with others. 
I Mechlin Brabant 890 
Strasburgh Germany — $91 
1 Amſterdam | Holland —— — $04. : 
Antwerp Brabant 
N 3 | — gn m*Y 
Bavaria din v Germany 924 
coppenhagen | Denmark ——— 934 
| Goes E Zeland — 954 
5 Middleburgh | | Zeland——- 960 
The Foot of London | England — 868 >Parts: 
Norembergh Germa —— 974 
Zurichꝛee | | Zeland — 980 
The Ancient Greeh—— — 1042 
Dort Holland — 1050 
Paris France ——— 1055 
Briel Holland I 260 i 
Venice din Itah w—— 101} 
Babylon Chaldea *—I172 | 
| Alexandria Egypt — 1200 
Ant ioch Syria 1360 
68 The 
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kn The Naur greater and leſs Inches and Digits, for the moſt part have the ſame Di- 
tg the dt, | yiſjons as the Ancient. The Spaxiſh Ken is half a Foot, or 6 Inches. Their Corus half 
Spaniin eme. of their greater palme, or 4 Inches, both Spain and France wow 16 digits. to their 


15 Inches, called by that PdA, by this Poxlcee, 


Inch of Spain France hath a little Meaſuxe called a Ligne, or Line, whereof 12 to 1 Inch, - 


and France. 


French Ling. Superficial Meaſures of Land having lengrh and breadth are ſubject alſo 2 
Superficial. different Laws of divers Countries, whether they meaſure by Lines, Cords, Rods or 
Meaſures of the Perches, &c. And accompt their Meaſures by Acres, Arpentiers, Bunderen, Go. 


Moderne. = France reckoning by 2% e uſeth not fewer than 10 "Tv as e ac- 


Arpentiers. 6 compte Fix. 


France. 


Toe Sorte. Arpem, that is ordinary i is 160 Perches Square of 18 Feet to the . 1 


Arpent de Boks i is 2 1 Roods, 1 Rood 49 r. 8 598 „ 39 4 ber, 1 + Foor 24 
hes 290 go” / 
_  Arpentde: Bois, de Bourgoigne, is 440 Priches. | as 


verge. 


Arpent de Nevers is 4 quarters ſquare, 1 quarter 10 Fathoms, I Fathom 6 N 
 Arpent de Par is, is 100 ferches Square, at 22 to the Perch, and in ſome Mien abou 
Paris it contains 25 Feet, and in others at the ordinary rate 18. Eien 
Arpent de la Perch, 100 Perches, 1 Perch 24 Feet, 1 Foot 1 3 Inches. 
Arpent de Poictou is 8 Paces Say. 
*- Arpent. Romain, is 240 Feet long, and 120 Feet Broad. Toy is like to the. Latine 
Junger, of which before. 8 Y 
French Sep- A Septier of Land he faith is much abour the Apent. 
tier of Land. A Muid of Land is 12 Septiers or Arpents. 


T1eir Muid A Mine of Land i in La 3 de Aulles, contains 50 Verges of 24 Feet to the 
aud Mine. Verge. 


The Sits. A Aine of Land in Clermont , 60 Verges of 22 Feet to the Verge. 


Scruple of A Mine of Land in the Seigneari ae Remy, 80 Verges of 22 Feet to the Verge. 
2 A Scruple of an Arpent is i of an Arpent or 10 Feet Square every way. 
odds Inn Spain, 1 Jugada is 50 Faneca's, 1 Fancca is of Land ſowed with Barley 400 
Fancca Square Stadales, of Land with Wheat 60a. And 1 Stadale is 11 Feet. A Square Stadale i is 
Stadale. 121 Feet. 
Moderne Long Merchants have their Ells, Aulnes, Braces, Cannes or Canes, Varras or Varas, Pitchy , 
Meaſures. c. for Commodities proper to be meaſured thereby after the Laws and Uſages of 
ſeveral Countries. And by Traders is diligently to be ſought out, becauſe in ſeveral 
Countreys, rhough ſome Common Meaſures be of moſt general ule, yer in ſundry pla- 


Aulnes f ces in one and the lame Countries ſhall meaſures of the ſame Name, Nature and uſe be 


France bw different, as in France, the Common Aulne, or that called Aulne du Roy is 3 Feet ) In. 


4 A 
4 12 2 ches and 8 Lines. But that of Bourdeaux 4 | Feet almoſt, that of Dijon and Province, 


but 21. That uſed of Merchants for Silks half an Inch ſhorter than the Cemmon, that 
of Paris but 3 Feet and 2 of an Inch, and about , of a Foot. Some Cuſtoms beſpeak 
it formerly 3 Feet 8 lackes and 4. Lines 'ong. And allowing 1co Ells of Antwerp to 
agree with 60 Ells or 75 Yards at London, the correſpondency thereof with other pla- 
ces follow out of Malines his Lex Mercatoria. 


oc Els ; A 
3 . Townes Directions Merchandiſe Contents N Ames 
pared with the and as | Fes ed or of the 
Meaſures of Cities before 3 Quantities Meaſures. 
uber Places. ſAbbevile I 3— a — — 84 —Ells 
3 | Achrie, or Acon--2 11 —— —pichy 
2 | Acon, or Aken—1 8. ——04;—Ells 
E Adler - — —— —— 33 :— Canes 
S Aleppo ——2 H——— — 108 —Pichy 
Alexandria 2 I— | 124 —Pichy 
< | Aman 2 11 as Aleppo | = 
35 Amſterdam—— 1 8— — — | —  101;—Flls 
2 Ancona 17 —_ — 107 , — Braces 
= | Andaluzia I 14” — —— 83. —Varras 
8 | Antwerp 1 8 for Silks- g8*—Ells 
ws Aragon — 14— — — 43 — Cannes 
E | Archipelago——1 ; — — — 10 —Pichy 
1 Art0IS-— all the Province— — 58 —KElls 


Alpent de Clermont is 100 W in mog places, i in ſome but 70, a t 26 reer to th 


Arpent de Dunois, is 100 Parches at 5a Feet to the Perch... | Te 


Aſſelt 


3 
PR. 


„rer thake a 


i 8 as Acon in thi Netherlands | „ we of | 
| | pudenarde— 1 8 as ee for a — — 85 Fiss Antwerp con 
5 1 24 Ells - with _ 
| Avignon—-— 5 — - : le * 36 Cannes ye, Flac” 
Linnen —ä——ů— f— Ge. 
o Abuſe, = „ {Len — — 27 . Eile 
| karrow, or , Uncertain, for — meaſure by the bes of) wil 
betgen —— — | your head with a Rope for——— —- 5 
barcelona — 14 as Arragon 1 1 
3 ; 4 Cloth "I? _ 22 1 \Ells 
oth: — — 440, f 
| Bautſon 5 + he 8ilk 129. nA 
| Fergamo 13 y — —„— 10 Braces 
Bold uc, or 1 Vas 1 SSSI Els 
Hertozenboſh 5 _. : TO; 
Bologna 1 #7 as Ancona 
Brabant — 1 8 all the Province ; om fuck Mt. 
Wo as are herein . like ue, 
for Silks. . | ing | 
Breme-- 11 © * 1224 Elis 
Bre ſcia —1 7 as ; Bergamo- a e211 1 
Lear Ween 4 28 Bautſon . ; 
-BrogeS,, Lia. g Cin the Shops — —— ——— 883 Nu 
Pride ag 88 but for Lingen = — — — — — 548 
2 rules —1 8 as Bolduc. . Sn. 
E e mm mmm 1 Did. 
; = Burſa —-— _— 1 th — T— —ut.Jẽ comme 144 | TRY . 
tb ö ä —— 1 Y | wa, 
: 8 | Cadiz | 1 14 for Fe ilks — — — —— = — 108 | Ells Ea 
8 | Calabria- 1 7 as Adler 2 5 6 ; 
8 | Cambray—-—1 8 — —— — 96 Ells 4. 
e ene 
Capo d' Algier—z3 2— — — - 136: Covados 
1 There 1 Cues is 12 Cividas e = 
Carpl—- i 7 as Ancona | | 
Caſſel —1 8 as Boldnc Oy mes. ; 
Caſtile — — 14— — — — — — — —ę— 85 v 
Some allow but- a 81 5 I 
There 1 Varra is 4 Quarters, 1 S 
2 Palmes. 
Ceſena——1 7 as Ancona 
 Collen--- 1 1 ——v—t-—ę— pr remedy — ww 130 --: Ells 
| Conninsbergh-—1 9 — — — 125 Els 
| — 5 — 113 Hg: 
Conſtantinople—7 = 8 _ 80 Pichy 
Corfu, an Iflandi — — 116; Braces 


Conia. 


| | Crema 


ns 8 ee ee 


3 — 7. as Bergamo 


Damaſcus.——2 11 as Bruti 
Damme 1 : as as Antwerp for Silks | 
Dantlick-—————; —  _— 122 Hl 
Deyſe and Dieſt-1 as Bolduc | 
Domyn I 4 as Breme 

| Doway - —1 8 as Cambray | 
| Dunkick ———1 8 as Antwerp — 100 Ells 


— L 
* r > s 
1 
* * 


\ Embden . 1 4 as Breme | 
r 4. eee . c a nat 165 Ells 
| Ferrara 1 7 as Ancona | 
| Flanders- — all cke Province, as Brabant 
Fluſhing- 8 — — — 104 Elis 
knn for Woollen — — 116 El 

- 1 710. 5 Silks — — 1221 Braces 


e the kingdom, except the Places herein et See Paris. 
Frank ſord 


of Geodeticals. ; 


100 Ells of { Frankford ——1 4 as Ausborough ENTS "MY i 
e „5 {| Gaunt — I $ as [acct for Silks 
—— Gelderland 1 8. | tack Elk 
a | | 
other Places. 1 Sills (ie pal. an — 5 k 5 pa 
| x | 104. 5 mes for 34; S) 2 
Genes ——I T\Woollen Cloth at 9 Palmes the Cane ug a 3 
e s» innen Cloth at 13 Palmes the Cane whe ne; 
Geneva 17— — — — — 60 Stabb 
Goes ——1 8 — — — 
Granada — 1 14 as Andaluxia . 
Gripſwool-——1 4 as Breme | Sig 
1 — —— 
Hamborough—1 1 as Breme „ 
Harlem — 1 3 in the m__ "TY Une =—— 94+ Ell 
rket — — — — qt. 
| Henault 11 8 in the J Shops— = 58. FE 
Hertogenboſh—-1 $ See Bolduc 1 
Holland . —1 8 in moſt places of the W — 1031 Ell 
Honſchotten—-xz 8 as at Dunkerk 5 
Hoye — S as at Bolduc : 
| Ipre —-— 8 as Antwerp for Silks 
Hartes 3 Woollen Cloth — a he 
 Iſtria _; 710) Silk and Cloth of Gold. —— 108 * 
Lanſan- t *7 as Adler : 
Larta, or Laarta-1 $ as Alexandria 3 
8 | Lavalona 15 — — — 111 pichy 
2 | Lepanto—-——1 5 — 113 Pichy 
8 Liege 1 — 114 Ells 
5 : — "FS 3 
S | Lipſich- 1 4 for — EE ay bu but £104 4 - + El 
J Bo Cloth- — 1203 
\ | — — 625 
5 18 11 ) by ſome der 60 | © var 5 
ba alſo — — — 83 | SJ 
1113 and for Sils — 100 Covadaſ 
> Liſle 5 -1 8 as Cambray . 
Q  ;Linnen with the Palme and 
2 | Thumb meaſured into ir © 60 Ells 
TS 1 2 for < Woollen, the Thumb „ m8 
| I Frizeat 1 for a Yard——-— 3 1 
ſome ſay — 59 
Roan Canvas, whereof the Cente-) | 
ner is 120, being 10 Cords Fs 1 Elli 
of 12 Ells toa Cord—— 116 Fes N 
— -1 8 as Bolduc 
Lubeck 11 as Collen 
Luca ——— 7 — — — 120 Braces 
5 5 Linnen — 60 2 
Lyons 3 for Gilles n We Els 
Maeſtricht——1 8 as 1 in the Netherlands 
Malaca,or a 
Malaga — 14 as Aaler 
Mantua 7 as Ancona 
— 2 as Capo d Algier 
Marſeilles—-—1 3 for — _ — ws 
Maſiers i 8 as Cambray 
Mafilla— — 1 7 , — ö— — —¼ 
Meanen- 1 8 as Cambray | 
Melvyn— 1 9 as Dantſicke 
Meydeborgh.—1 4 as Halle 
! Meyſen 1 4 as Lipſich 
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Chap. I. 


[ Middleburgh — — 


Minen e Tho 


Mirandula * — 


[Monſter ———— 


The 100 Ells of Ant wer 


| 


rp 


Namen | 
— 1 


Narva I 
Negropont ==... 
EY —1 


Norenborgh 


Ockermonde 2 
Offner — 85 5 —1 


Orſies, —— nt 
Orchis— 5 


| Oſenbridg, _- 5 


Oſenborgh 
Overyſſel ————1 


Padua ——1 


Palermo—————7 


Paris — 


J Perato = — 


Peſaro — — 


picardy 1 
Piran ——1 
Prague .—1 
Provence — 


Ragtt ——yx 
Rama— — 
Ravenna 1 
Rechanati - 
Regenburgh- i 
Revel, or Rivalle— 1 
Rhode rn 


2 


| Rig a— —1 
Rockel — 


Rome 8 


I 
Romerſwal 1 
Roſtock ——— 1 


| Rouen — 1 


Salonici 
Sapi. — nents 1 
Saragoſſa——1 
SCIO, or SIO———2 


Sebenico— 
Sevil, or Stvil- 


Py 
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Scotland, moſt part of that Kingdom, 5 where they reckon EY 
5 120 to the 109—— *— e eee eee 


of Geoleticas; Th "47 7 


8 in the Market f for — 00 169 We of | 
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| other Places. 


8 0 — — 65 Flls 
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7 as Ancona 
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8 as Gelderland 


5 for TO . — DIE | 
7 as Maſilla e 34 Canes 
One Cave, 4 Pichy 


Ca * 59 Elis 
1 to aber 57 Alulnes 


7 as ym 
62 
3 as Abbevile eee 
7 as Iſtrica 
4 as Kane 5 a 
e 36 Ces 
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13 as Luca 
7 8 rn — of Braces 
4 as Bergamo | , 4 3 

— — 787 Ells 
A as s Coningsbergh 
r as Adler 
9 as Coningsbergh 
3 as Parts 


| 5 25 8 3 2; 
74 for Wobllen Clo — i 105 14 Cannes 
8 — — 99 Els 
4 "19 08 
: 2 Centener E Els res 5 1 


1125 that is 28 to a — fy 
According to ſome — Aulnes 
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190 Et of 
Antwerp com- 


pared with 
the Meaſure of 
ot her Places. 


Concave Mea- 
ſures, 


Fother of Wine 
the Content. 


Rod of Wine 


how wuch. 


Ame of Dort 
the Content. 


Some German 
Meaſures. 


— 


Hogſhead the 
Weight and 


| Content. 


Milliar of Oil. 
Ame of 
Antwerpe 
bow much. 


6 Ames of 
Antwerpe 
compared with 


the Meaſure of 


ather Places. 
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Ry „ : 2 OE TIO Y " * « 
. 
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_ The 100 Ells of Antwerp make at 


Half Eymer, and Eymer, 3 forts of Maaſe, 1 of 24 Kannes, 1 of 12, and another 


* 0 ki 
Of jc e 


\ Sicilia————1 7 as Par 1 
— 1 8 8 Auen for Ss . 
Stetin —-— 4 28 888 

Stockholme 1 15 as Corn „ 

Teles I a b. Hunt mch — 88 Varras 
Tournay en = — —— 10 Ella ! 
Trevilo——— 7 as Bergamo „ bet 

Tripoli———-——3 2 —— 


IG C . e 


| 1 Cane, en 1 joe 
Tripoli——— 11 — — 112 pichy FT 
Valentia 1 14— | — 73 Cannes ; 
Venice 4s © as Iftrica © eee BOIL 
Vere— — — 1 2 2 Elts ©. - 
| | — {Long 5 7 I Fa e 
] Veron————.—— 7 /Short Meaſure———— 10 4c BY Braces L2 
CE " (For Clottr of Gold 108 5 


. OED | a / 3 Woollen oth — = 41 % 5 


: | Linnen — 2270 mari if 
Vienna — 1 for Cloth and Sitks— — 8 5 5 
| | | 3 — —ʒ — 1 20 2 | * bY % , 

ulme- DT) | 4— Woo olten Cloth— 6 96 Elte 1 


Urbin— -——l 7 as Bergand:\\ 
Winockxborough — — 8 as Bolduc 


NK. 2 phe” 
| Witmar — 4 — — 118 Els 
Yſenghem as Antwerp for File eee 
Zara ——— I 13 as Sebe nico — 
— Zurich — PL .. h== — "I — — 1161 Els 


Forrain Concave Meaſures have had the ſame fate as Long Meaſures to differ in 
Names and Quantities with moſt Nations; and . os aforeſaid Authour Lo like 
Contents and Correſpondencies as follow. 


Forreign Meaſures 1 Wine and Oyle. 1 


In Germany they call the Carriage of the drawing of 2 Horſes, a Fother of Wiz, 
and accompt 2 4 Rods for a Fother. 


At Dort in Holland, they call a great Veſſel | 19 Feet Square, and one Foot deep: 


A Rod of Wine, every ſuch Foot containing 74 Gallons Antwerp, every Gallon cal. 
led there Sroop, weighing 6 5. 

An Hogſhead of Wine Dort Meaſure, called an Ame, contains 100 Gallons or 
Stoopen; and every Gallon 10 Schreaves. 


Comenius in his Janua Aurea, mentions among the German Mealures beſides the F other, 
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of 3, to ogether with the Noeſel, Half Noeſel, and Drinerthet, &'c. but gives no ac- 
compt of the particular Contents thereof. 

Malines affirms at Meyſen in Saxony 20 5 Ponderal , make 24 Menſural. And at 
Lipſich 32 5 Menſuaal 26 +4 Ponderal, but at the rate of 6 Menlural for 5 Ponde- 
ral, it ſhould be 26 3. 

Pag. 30. he writes that an Hogſhead of Wine weighs zoo. the Cask 50l. Wine 
Netto 450 P. An Hogſhead of Corn 400 th. Cask 50 fh. Corn Netto 350 Hh. ſo ſhall 
the Ton of Wine Netto be 80 Jh. with the Cask 20co Fh. of Corn but 1600 lb. 
with the Cask. Four Hogſheads going to a Ton, and 2 Tons to a Laſt. 

Pag. 31. A Millier of Oyle at Antwerp 1100 fh. a Butt 152 Stoopes. 


One Ame of Antwerp containes 300 Stoops, every Stoop weighing 6 45. called a 
Stone. And 6 of theſe Ames of Wine make in 


1 10 Algarve — 34 Starre 
Anſoy, or Baſtard Spain — 2 Pipes 16 Stoopes 
i 8 Artois— —— 4 ; Hoglheads 
1 3 Auxere — ——— 3 Puncheon 
1 3 Ay, as Arto | 
1 7 Bolognia — — 13 Corbes 
I 3 Zourde aux — — 4 Hogſheads 


1 7 Calabria 


0 


Clap . 


0, Geodeties 


3 3 ann —ů ſ——— = 2 Pipes 71165 Stdope, of 1 ?, * 
Butt. Ever 05 Burt at 1881 158 Stoopes. They mealure by 
* Roove of 39 lb, wh Antwerp is 5 Stoopes. Every 
Butt 3 Rows. * the Pipe 30 Rooves of 28 t.. 
a weigh . | 
1 5 cundia . — 8⁰ Moſtaches 
|| Conade, or Condds Spain ——— ps 
1 3 Coniac ——- —̃ —-—-—-—t 2 Pipes or 4 Hogſheads 


1 5 Conſt TO 


— Ghny — 1 Almes 


4 + Ames of; Qyle there is at Venice a Millia r. 


+ 4 Corfu— r ” 243 37 Lare, or Sare. 
1 | TT — — — 43" Naſtelli, of Seccheio s 
125 — — wÄꝛ— 163 Barrels of 20 Fiaſchi 
| or 1s 8 3 Barcela 181 n 1 ar is 
* Gs ae 3 
1 „ rr 15 venas 8 
1 = Liborne——- — : | — F 3 . F Hogſheads 
1 10 Lisbon — nn mn 371 Almudas. 
— 1 Almuda is 1 8 97 Sevil, accompting 8 Sevil Somers or 
» Govades to 1 Roove, that is 1 Cs to 1 Almuda. Every 
Covado 4 Quartils, or Quarts. 
Oyl Meaſure is by Alqueri or Canter, 1 Alqueri is 6 Covados, 
b Cantar 4 Anewerp Stoopes. 2111 v 
1 2 London- . ortrented 4p. Gpllons. 
Soi is.1 Ame of N 2 Gallons at London. 
3 3 Madera x;ẽ .! 2ꝗꝙ Pipes, lacking 16 Stoops. 
1 3 Orlean .. — — 4 8 7 —_— 10 
76 | oops, or 60 th of Antwerp, 3 
1 Padua — — — — -1 2. Cara: 


Oylis by the Milllar of 1185 15. 


1 3 Paris, as at Orleans. 


1 Hogſbead 36 f gextiers, 1 Sextier 4 Quarts, Quart 2 Pints, 


1 Pint 2 Choppins or Obles, 1 Choppin 24 Poulceons. Corgrave 
calls that a Muid of Wine which 4Zalines calls an Hogſhead, 
and faies 3 of them go to a Ton by the Cuſtoms of Clermont. 
And between the Muid and Sextier in quantity placeth a Barril 

to contain 9 Septiers or 2 Pints. The Septier he counts all one 
with the Sentier ot Sextary, and when taken for a Wine Mea- 

| ſure is 8 Paris Pints, and in all cheſe Veſſets the Cask thall hold 


fo much clear Wine befides the Lees. The Pint is the 288 


419 
Ames of Ant- 


werp comp wed 


with the 
fu woe bowel al 


Y Places. 


part of the Muid, almoſt as big as our Quart, weighing 27 


Ounces. The Chopine in Latine Ciopina, or Ciopinta, is called 
Oble quaſi Obolus being half the Paris pint, But in St. Denis and 


ſome 7 ther places 3 go to a Pint. The Poulceori;/ 4 {mall meaſure 
of little uſe, {ave to try the Gage of the Small Sextier of 3 J, 
and Semiſextier of 1 ; Nenfures uſed by the Apot hec arios. The 


Poulceon 1 3. Alſted mentions a French Meaſure called Arroba, 
or Koove to contain 2 Sextaries. But Corgrave makes it contain 
as much as will weigh 25 W. Others Write of a Congie con- 
raining about 4 Pints of Paris. Some an Amprors of about 
36 Quarts, but both theſe ſeem Roman Meaſures, and perhaps 
may det in uſe in thole parts of France that border on Italy. 


3 Poictou 


— pf 


—— — 2 Pipes, or 5 Re 


— 


7 Piran— 3 — "THOR; - 
. Puglia, as Calabria. 


Oylealſo 8 Salmes, I Yalme 10 Star, 1 Star 32 Pignatoli. 
— 7, Brenten. 


1 Brent 96 pockal, (wrote alſo Bocal), or 13 ' Rubes or Stones 


of 10 th, of 305, or 42 Stoops of Antwerp. 

For Honey the Pound is 44 5. The Spaniards call Bocal , 
Azambre. 1 Barrillis 32 Bocals. 1 Bocal 4. Fogheces' s, that is 
128 in the Barrillis. 


1 4 Seres 


© 5 n W 
1 
N <P © 
* 6. 


an f PEE Lib b 1 et 


| \ 


a a 
333 oo a ee iy ES oats os 


6 Ames of Ant-. 1 14 Seres or . as Canaries. | 
| 9 U — —— n 1 me S8 8 
hos ee 1925 Wag TS ins Roove, or e (id Latine) 8 Somers or en uh, 1 So. 
Place. e ee 2 mer 4 Quartiles or Sextartes. 1 Quartil of a Stoope of Ant. 
| Q, © 5 $6. endet engen deliver 25 and * ing Pipe, but Oyle by 
49 and 41 Roovesina Pipe. 
Hunt ſaith that 3 2 Spaniſh Sexraries areequal to 24 Rin, and 
1 5 that the Spaniſh Sextaries contain 3 Parillas, which he makes 
$4 | e, of Oye 34 3.5 of Water 4.5 fere, of Syrrup 65 fer accormp. 
_... ting 17 5 17 of Water = 23 + of Syrrup. And mentions 'the 
Es ' Modixsor Moyo to eontain 16 Arroba's or Amphoras. Toi 
1 P. 1044 affirms the Arroba of Spain to contain 25 Eufhels. 
1 Treviſo nn T's Conſi. the 10. one Cara. 
3 2 7 4786 De —— x Metares, of 42 Rotules. 
3 | 4 - 6o Matali of 32 Rocules, 
I 


———— o Moſtati. 


38 nicks 1 Butt, and 96 an 2 516 Quarti iBeſdn 
| Meaſure. The 4 one Bigontz. Bigonts is a French 'Hogſhead 
1 Quart 18 Stoopes of Antwerp, 1 55 2 Quarti Meafure-Secthi 
or ſmall Meaſure of 4 Tiſchaufer. 
Amphora is 4 Bigonts or Bigontines, 16 Quarti Bigots Meaſure, 
18 Quarti Secchio.-' Lage is a puncheon, Amphora is 2 
Ames. Oyle and Honey me meaſure by Amphora, but moſt 
by the Milliar of 1210 65. 
Hunt reports the Follieta at Venice equal to the Spaniſh Sextarie 
or Quartil, and to contain in Water or Wine 16 F. 
1 Congitella 4 Bocals, 1 Bocal 2 Medios. 
8 Medius 2 Follieta's, that i is 16 in the Congitella. 
1 7 Verona — 14 Cara, or 14 Brents. 
1 Brent, 16 Baſſes. Oyle 7 the Milliar of 1 27 38 15, which i 
8 Brenten and 11 Baſſes. 
3 — 1 1 Car we” 


Oyle by the Milliar oe” 7 enice. 
13 Zum, as Corfu, | 


7 Venice 


1 7 Pineenxa- 


Beer Meaſures. Foreign Beer- Meaſures. 


Engliſh Barrel The Barrel of Beer in England 36 Gallons, is 48 Gallons Wine-Meaſure. Every 
the Gallm PBeer-Gallon 2 Stoopes in Flanders, and at 1 1j Stoope. 
whereof how The Barrel of Beer in Holland containeth 34 Stoopes, at enn. 56 + Stoopes, 


many Stoopes. 
Holland Barrel aCcompting 60 Stoops there for 64 Flemiſh. 
. Barrel of Beer of Lubeck is juſt 50 Stoopes of Amen. 


how much. 
Lubeck Barrel 
hom much. ; 
Dantſick Fat Foreign Corn Meaſures. 


2 The Laſt is differently reckoned; but with the E Engl juſt 2 Tons or 4000 3 in 40 i 


— 2 n 9 = 3 


Corn Meaſures. 


The Laſt. Weight, reckoning Barley Score to the Hundr 2 
The Muid. In France ſeveral parts of the Netherlands and other places, they uſe a Meaſur 2 


called a Muid, Mudde, Moyo, &c. differently according to the Language of the Cow f | 
trey where uſed ; derived as conceived from Modius, This Meaſure in France as uſ 
for Land and Wine is ſpoken to before. The more proper ule thereof is for Co F 


Coals, Salt, and dry Commodities. 


4 Table of Ordinary French C ern-Meaſure W to * 
Corn Meaſure. 


* 5 3 ade er — 


whore — 


3 n 
2 0. 


3 


2 


— 
— 


. . 
* — . — 


Septiers. Mines. Minots. Boiſſeaux. Quarts. Pints 


9 
— —— — 


1 Muid. | 12 24 48 144 | 576 | 1152 | | 
1 ——— — —— — 
* Tz a f , 

lf } Septier. 2 4 12 48 | 96 

14 — — —— —ͤ—— — | 
1 Minot. 3 i 

F {APIs 

| Boiſſeau. 


CFF of Geodeticals, f 
A Muid of Coales is 16 Mines. Ituid o Glals/ 
Hunt, on whole Authority 1 cannot ſay, counts the Common Meafure 6f 3 to] eee 
be 1 Muid, 24 Boiſſeaux, and that the ſame is about 18 Buſhels of our Water Mea. 
ſure, and 32 of theſe Muids go to the Hundred: But by another ſort of Meaſure he 
calls Oldron, 1 Hundred is 20 Tons, or 36 Muids. 
A Septier of Coales and Oates 21 Boifſeaux, though of Wheat but 12, as 8 above, and is Septier of Corn 
ſaid to weigh 220 th by Nicot. Nevertheleſs Vigenere will have the Septier in the Ta. Die Sts. 
ble above to be Rye Meaſure, and that of Wheat to weigh 240 1h. The Septier of 
Moulin's is 16 Boiſſeaux. The Small Septier is ſpoken of before as a proper Liquid 
Mealure. | 
Ihe Mine above is ordinary. The Mine of Clermont double z Viz. as much as — Mine F Corn. 
Septier in the Table. 
The Boiſſeaux is about 3 of our Gallons weighing 20 1 * Corgrave, and our 3 Boiſfeavx 
Gallons 21 15 Avoirdupois. how much. 


Some report a Bichot to be a Corn Meaſure uſed in . „ and to be 2 Metres , Bichot and 
and 1 Mettre to contain 2 f of that Countrey Boifſeau. Mettre. 
The Ruſſia Chetfird is about 3 Engliſh Buſhels, as Fletcher affirmes. | Chetfrid of 
5 The Laſte, or Laſt of Amſierdam is 27 Moyes or Mudden. 1 Mudde, 4 Scheppels Ruſſia. 
= Or i Laſt is 29 Sacks, 1 Sack 3 Achtelings, or Archtelings. PR EG Th 2 of am- 
8 This Laſt of een maketh in the ng places, as alt nods Seng 
much in ſeveral 
= Antwerp — 372 Vertules. . other places. 
3 Bourde aux 38 Boiſſeaux, whereof 33 to the Laſt, 
8 A 177 I Hoot. | 
$ Brufſels-——— 10, Mudden, by Malines the Mudde or Vertule there is One. 
3 Calat-— 13 Raſiers, agree with England. 


9 Conningsbergh--. 5 ofa Laſt, 6 Laſt there being 7 at Amſterdam. 
1 Coppenhagen—— 23 Small Barrels, whereof 4.2 make a Laſt. 
1 Cyprus- — 40 Medimnos, 1 Medimnus 2 Cipros. 
9 Dantſich- 56 Scheppels, whereof 60 make a Laſt. 
” There 4 Scheppels are 1 Mudde, which is the en of 349 9 ih, 
8 Delffe————— 87 _ Achtelings. 
8 Dort——-—— 28 Sacks. 4 
8 Dunzirk.— 18 Raſiers, Water-Meaſure 
1 Elbeltolf 23 Danic Barrels of 36 to the Laſt. 
„ Some allow 42 to a Laſt. 
55 Werps, whereof 61 make a Laſt, or 15 of 4 Werps, 
Alalines 15 2, but then ſhould the Laſt 4 62, | 


— ns — 


— 


4 Embden — 


8 Enckhuyſen — 42 Sacks. 

1 Fameren--——— 78 Scheppels, whereof 96 to the Laft. 

8 Gaunt- — 4 Muddes and7 Halſters, or 55 Halſters. 
One Mudde there | is 12 Halſters. 

7 Genda-——— 23; Mina. 


6 60 — Their Bharo for Pepper is 3 Quintals of Portugal Weight 
every Quintal 100 th. For Wheat, Rice, and other dry 
things 1 Candil is 20 Mao's or Hands, 24 Medida's 1 
Mao, and 1 Medida 95. 

8 e 33 Muddes. 

1 Hamborough-— 83 Scheppels, 90 whereof make a Laſt. 

1 Heyleger-haven- 80 Scheppels, of 96 to the Laſt. 

I Horne, as Enckbuyſen. 

o Lion noob Alquiers, of which 240 to a Laſt, or 4 Moyo's of 60 Al 


7 


quiers to the Moyo, + Af ſo in the Portugal iſlands. 
107 Quarters, or 82 Buſhels. 
1 Lubech 


4 Mechelborouy 55 8 3 Scheppels, whereof ade to the Laſt 


8 Medenblick, as —_ ſen, 
9 Melvyn of a 
8 Middleburgh- — 45 racks 4% to the Laſt in all Zeland, 


2 London. 


i Nelleboghe 23 Barrels, whereof 42 to the Laſt, 
7 Puglia 32 Cara, of 36 Timani. 

9 Riga — — 4 Loops. : 

3 Roche. 128 Buſhels, 4 to every Seſtier. | 


4 Roſtock, as Lubeck, 7 * | 
+ Tan. 1 8 Kotterdam 
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Laſt of Am- 
ſterdam how :, 
much in ſeveral 
other Places, 


Salt Meaſures. 


Sach of Ar- 
muyden, bow 
much in ſe- 
Leral other 
Places. 
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Seacoale Mea- 
ſures. 
Laſt of New- 
caſtle how 
much at ſeve- 
ral other 


Places. 


Sacks, 1 Sack 4 Meaſures. And 15 Weighes of Bruwage Salt make the der : 


(ns Lon, 


of Geodaticals, Lib. II. Part], 
1 8 Rotterdam, as Delfe. 


F 3 Rouen———— 20 until 30 Mines. 1 Mine 4 Poiſaux. ON, 
1 8 Schonchaven— 88 Achtelings. 
14 Sevil-———- 54 Hanegas. A Laſt there is 4 Cahis, I Cabiis 1 12 nee 
7 Sicilia 38 Medimno's, of 6 Moyo" 8. 
4 Stetin, as Coningsbergh. | 
15 Sweden-- 23 Barrells. 
8 Texel—— "I Loops. I 
7 Venice—— 32 Starr. / 


Foreign S at-Medfires, — 
At Ar muyden in Zeland they reckon 83 2 weighes for a Hundred, I Weigh 1 114 


Hundred. 


The Sack of Salt of Armuyden, bein 122 ſinall Barrells for the 100, make i in th | ö 
other places, as at : 


8 — o2 Scheppels 
8 Antwerp- 144 Vertels of 24 to the Laſt, and 6 Laſt to the 160. 
TY But White Salt is ale by aleſs 1 of 12 on the 100, 
1 $ Axtlls———1o2 Meaſures, 
i 8 Bruges— — 104 Meaſures. ; 
1 3 Bruwage-——— parts of foo of 28 Moyo 8 Moyo,” 12 Sacks, * by 


the Load, 10 Load in the 100, and 48 yon? or r Muys to 
the laſt, or 21 Barrels, 


14 Cadiz——— 22 Cays, or Caies. 


3 Calais -—130 Barrels 19 to che Lal, but 20 by Freighting, 
8 Damme, as Axells. | 


1 Denmark 65 Laſt. 
8 Deventer, as ; Amſterdam. 


I 
I 
I 
1 
I 
1 8 Dunkitk: 92 Wen but 104 . Meaſures 
I 
I 
I 
l 
I 
1 
I 


4 Embaen - 100 Barrels of 14 to our Laſt. 

8 Gatnt ——>—103 Sacks, or Barrels. 1 

1 Hamburgh--—— 7 Laſt, whereof 80 Barrels make the 1 oo. 
8 Ire———144 Meaſures, © | 


10 Lisbon — 25 Moyo's. 


1 2 London 74 Laſt of 18 Herring "W's but by Weys, 1 11 4. 
1 Lubeck 7 Laſt of 18 Barrels. 
Mary Port—— 28 Moyo's. 


8 Oſtend 98 Meaſures, 

7 Piram 70 Mole. 

8 Rotterdam. 100 Meaſures, whereof 6 8 1 Mudde of 18 to the 100. 
3 Ronen ——-—— 164 Muys, and fo. almoſt all France. 


14 St. Lucar— 21 
10 St. Tubal ———= 26 $Cays, or Caies. 


15 Sweden- 112 Tunnes, or Barrels of 16 to the Laſt. 
Venice, as Piran. 


8 Utrecht, as e 


Foreign Sea- C ye 


The Laſt of Newcaſtle Sea-coales is 7 + Chalders, which Malines faith at Londm 


and Tar mouth make 10 Chalders. Some ſay more, beſides the allowance at London of 1 
21 for 20. | 


— 2 2 IE ES 


The ſame Laſt is at 
1 8 Alſt- 200 Muddes. | 
1 8 Amſterdam-—— 13% Hoot of 38 Meaſures to an Hoot, or Hoet. 
1 8 Antwerp- 175 Vertels. | 
1 8 Bruges 100 Meaſures for Oates. 
1 3 Condet — 44 Muys, 80 Muys make 1 Cherke 
1 


8 Dors — 12 Hoot, alſo by Weighs of 14416, one weigh 24 MOR 
| 1 Stone 6 I, | 


1 8 Gant 


Chap. I. / Geodæticals. | 6 

1 8 Gaunt: ——t44 Sacks, or 14 Muys. POT - 55 9 News 
1 8 Midaiebur gh, by Weighs of 180 5 to a Weigh. ö | caſtle how. 

j. 8 Oftend, as Bruges, —_ ; / r | 7 e 3 _ 
1 3 Kouen-——too Parrels, allowing 104 for the 100. A uher Places, 

| 8 Zel and 68 Herring Barrels. = | 


F. oreign Weights. 


Generally 3 ſorts of # etghts are uſed for Merchandiſe. Foreign 
. . Weights of great Content, as Hundreds, Kintalls, Centeners, Talents, Thou- W*izhts of 
= {:nis, Weighs, Skippounds, Charges, Liſpounds, Rooves, G Q0. 3 ls. 
2. Weights of leſſer Content, as Pounds, Mina's, Manehs, Rotuli, &c. | 

= 3. Small Weights, as Ounces of 12, 14, 16, 18, 20, 30, &c. to the pound, and the 
udbdiviſions of the Ounſe. 

= Talents, of the Hebrews, Greeks, and Latines are ſeen before. Talents, 


Cantars, Centeners, or Kintals ſometime wrote Quintals, accompted by Merchants Cantars, &e. 
as Hundreds; are of 100, 112, 120, 125, 128, 132, and 140 Pounds. 


z 


= Wcighs, or Weys, are commonly 165 b, or '189 fh, or 200 + h fora Charge. Weighs, &. 
= skippounds, uſed in many places quaſi Shippound, or Shippond, for as in Italy and other Skippounds. 
WW Countreys the Carga, . or Charge is the Loading of an Horſe of 309, or 400 fh. C argus. 
bois the Skippound taken for the Divident of a Laſt of Corn Laden in a Ship. Skip - 
pounds are of 300, 320, 340, and 400 Jþ to the Skippound, Cargo is often taken for 
the whole Lading or Burden of a Ship. D . 
Liſpounds, of 15, 16, and ſometimes 20 1 to the 


Liſpound. 5 | Liſpounds. 


Rooves, or Arrobas of 10, 20, 25, 30, and 40 1b to the Roo vr. Rooves. 
Stones, of 6, 8, 10, 14, 16, 20, 2t, 24, 32, and 40 15. to ſome Stones. Stones. 


Poade, of Ruſſia by Heylin 13 40 lb. 88 Poade, 


; þ 3 a4 4d 1 ai | EE * 8 My Fr 3 
Mixias, is commonly underſtood to be 10000 Drattis, of 8 to 1 F, and 12 J to Mixias. 
a | 


. Seſtertio's of Cleopatra in e/Egypt and other places in Africa „ were 2 1 t, for 50 Seſtertio of N 
Veſtertio s made 125 fh, but in Thracia it was but 2 3 16. | 4 Africa, &c. 


pound is divided into more or leſs Ounces. 


| Pounds. 
Mark Weight, commonly 85. Markes. 
Mark Pound 16 5, that is 2 Markes. | ” 6 Mark Pound. 
Mina Ptolomaica ,, 1 4 Rotuli, or 18 Ounces, or 144 Drams, and in leſſer Divi- 
ſions thus. "2 oY | 
| | T ; OT Siliquas. A Table of the 
Rotuli. Ounces, Drams. Scruples. Oboli. Lupines. or Aereoli. Mina ptolo- 
„ 5 . 1 Wollte Qarrats. maica. 
Mina. | H.-S | 144 | 432 | g 864 | 1296 | 2592 | 6912 
Rotulus. 1 96 | 288 | 576 | 864 1728 4608 
f . — 7 — — ü i — c 
Ounce, | 8 24 | 48 | 72 144 | 384 |' 
2 pram. 13 | „ 
Scruple. 2 | 3 6 16 
Obolus. | 14 3 * 
Lupine 2 54 
Siliqua, | 22 
3 
Carrat. 
Mane, or Maneh, in Arabia, double 1 of 16 5, and 1 of 20 fl. Manch of 
Thar called Alialica, Baſaria, Alanthalica, and Aegyptia. 21 | Arabia the. 
This Romana, and is indeed of Alexandria, the Pound there being 20 Ounces. Sorts and 


8. foruins, in Arabia, Syria, Aſia minor, Agypt and Venice, reckoned for a Poun | Names. 
IS thus divided. * nM 2 85 1 4 Rotulus · 


Rotulus, 


„ . 
* 2 
W = 1 6 f 
* ' — CIEIE——_ 
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4 Table of the 


Arabian 


or 
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Sachoſi, * Deniers, Darchiny, Scruples, Obolos, Danigs, ENG r 


or 


or 


or 


Lib. II. Part] 


or 


5 


ö Rotulus. Ounces. Cicles Aureos. . SGarma. Orloffs. Lupines. Siliquas 6. Keſlu 
A " | 12 | 24 | 84 0 288 | 376 | 864 1728 3456 
#5} 1— RY 9 25 i wy FR BE ene 
3:4 Sacros 2 | 7 8 24 48 72 144 289 
50 Sachos — 1 1 
1 or Sextarie | 31 4 12 4% | 8 3 
4 Ounce. or — f 2 5 E r N 
4 Cicle Denier 13 33 65 102 | 204 415 | 
4:8 or * wh | — 
" . Aureus Dram CC 
. ö : Aunius or 3 Nr. Age SE | 
*4 | Audanakus Darchiny Scruple] 2 3 "VP 12 

i | Alky Garme '— _ — 2 
4 Oliginat or Obolus „ 6 
= Kenmer Orloftf — — 
= or Daning| 2 | 4 
|  Onolaffat or 8 
i | Onolum Danic Carrat 2 
Þþ | Lupine "ET — 
= 


Siliqua | 


70 ck Poind Some mention the Phy fick pound at Yenice to have but ) Drams in the Ounce. 


3 „e. The Lupines at Venice called Sextula s, becauſe 1 5 hath 72, which is 6 times 12, 


=_ „FF uence Do tr ann ee 24-140” 
„** 2 : 


Keſtuff, boo Every Keſtuff, or Aereolum (or Areolum) i is the Weight of 2 * * foi 
* much. there in the Rotulus 6 912 Graines. 
= Pound of The Alexandrian Pound 20 5, the Ounce 8 3, c. 
1 Alexandria. 


The Italian Pound generally is divided into 125, 1 Ji into : 2 2 Staters, and I Stater] into | 
4 Drams; ſo hath 1 15 24 Staters, 96 Drams. 
But in Phyſick 08 and i in other Places thus. 


Italian Pound. 


2 
2 2 CLE 
e N 


ä "7 NR 
"4 


I Table of the - Sjzaynes, 
alan hct | Ounces. Loot, Silva. 
Pound. . — 7 48 6 


| 5 5 
ety | 24 


Drams, Scruples. Obolos. Siliqua's. Graines. 
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of 
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Chap. J. 


/ Geodeæticals. 


Spain, ſome ſay hath a Mina Romana, which contains 20 F. A Common Pound of Spaniſh 
165. and a phyſick Pound of 12 5. each Ounce divid ed into 8 Drams. The Ounce of Weights. 
the Toletan Phyſick Pound excepted, which hath 9 5, as ſome affirm. 


154. 


Pound Weights of Spain. A Habe off 
15 5 3 . the Mina Ro- 
. Lt . „ | mana of Spain. 
Libra. F. Duels. Quarterns. Sixths. 3. Beans. 2. Obolos. Carats.Chalcos.Graines | 
Mina By 20 | 60 | 80 | 120 160 [ 249 | 480 | 960 | 2880 570 11520 | 
Romana VVV Wk | | 
Libra | 12 | 36 | 48 72 96 | I44 288 | 576 | 1728 [3455] 6912 
w_ Z | 5 6 8 _ 7 20A 24 48 144 | 288 376 
Duel | 13 2 27 4 8 16 | 48 | 96 192 
Quartern 14 | 2 i i» nw 
Sixth | 14 2 4 8 | 24 48 | 96 ; 
Syrian | 2 + | a i047 & 
Beane — — EN 
J | 2 Ss. 1121.24. 
Obolus | 4 164 8 
Cant | 2 | 4 
| ar 1 | 
The Common Pound of Spain, The Phyſick Pond of Toledo. 7.14 of the 
+: N e Atarmes Ounces. Drams. Scruples. Graines. 5 _ of 
Marks. Ounces. Drams. -or downs 75 7 156 | 324 | 6480 pain. 
| To I oO | SM N 2 
n 2 | 16 128 | 256 | | Ounce | 9 27 | 540. | 
— — — — | 5 SF | 5x I | 
Mark| 8 | 64 | 128 | 'Dram| 3 | 60 
| Ounce) 8 16 Scruple | _ 20 
Dram * | 
Pound FVeights of France. Pounds of 
| te <0, Sn | France, 
The Weight uſed by the Merchants for the moſt part is of 16 5, called Liure d' 
Anwers, though in ſome places but 14, others 18 J. Corgrave writes the Liure or Pound 
de Lyon to be 15 J. that de Spaigne but 14.5. And divides the Pound of 16 F. into 
32 Halfes, 64 Sezaines , 128 Treſeaux, 256 Groſs, 512 Demigroſs. And the Pound 
= bled by the Farriers conſiſting of 12 F into go Drams, 270 Scruples, 540 Oboles. Af- 
err Aalines the Ordinary, or Pound commonly uſed for Merchants is parted thus. 
5 77 - * | - Tables of the 
The Pound Weight of Faris, The Phyſi ck Pound of Lyons, 88 
Ounces. Groſſe. Scruples. Graines. and Lyons. 


W 15 128 | 384 | 9216 
Ounce| 8 24 | $76 
x u | 1 | 24 57 
Groſſe | 3 72 
Scruple 


15 


24 


Ounces. Drams. Scruples. Graines. 


Pound | 12 90 | 288 5750 | 
Ounce| 8 | 24 | 480 

; Dram | 3 | 60 : 
| Scruple 20 


K k 


Cor grave mentions a Weight called Sextule of 4 Scruples , or the Sixth part of 


Pounds 


Sextule, the 
Weight. 


\, 
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Pounds of 
Germany. 


Tables of the 
Pound 0 
Vienna and 


Phyſick Pound. 


Pounds of the 


Low Coun- At Bridges in Flanders they have 1 ib of 14.5, and 1%, of 16 F. The 100 5 
On. of 16 5 make 108 fh of 14.5, but the Ounces of 14 to the 5 are the heavieſt for 
_ 100, of theſe are 105 4 Ounces of 16 to the Pound, This Ib is thus divided. 
Table of the | Ounces Loots Sizaines Drams. 
Bridges Pound. Foun. WJ. JT OW © 
Ounce | 2 | 4 8 2 
Loot | * 4 
| Dram, or Quint. 
Weights at At Antwer p they uſe to weigh by the Hundred Pounds even Weight, called Suttle, 
Antwerp. for which commonly at the Weigh Houle is allowed 101 15. A Stone is 8 15. The 
 S$kippound 300 1B. The Weigh 165 15. The Carga or Charge 400 1b. which is two 
Bales of 200 Hþ each for an Horſe to carry. The pound there is 16 7. 
This 100 tþ of Antwerp weigheth in the Places following 
The 1coTh, at 1 3 Abbevile— | 94415. | | i 
3 oP 2 11 Achri——— I 3 The 00 : Cantar Tambaran. 
_— J 13815 Ordinary Weight. 55 
Ann. — L 9115 To weigh Steel, Tinne and Copper. 
1 8 Ailſt -.——10b8Tb. 
| Wi; I 64Tb- | 
3 1 Alcario 78 Minas of 165 to the Mina. 
| 27 Rotuli of 6 Ih to the Rotuli. 


Of Geodeticals; Lib. II. Part l. 


Pound Weights of Germany. | bono AG Ts 88 
The Pound Weight of Vienna in Auſtria, The German Phyſik Pound, 
Ounces. Loots. Quints. pennings. Grains. 9 4 9 = ed. Fe Fo 
Pound | 16 | 32 128 312 12800 Ounces. Drams.Scruples. Graines. 
RS EIS ond Wy En En = === pom 
225 Look | i3 15 &o | ü e 490), wes 
Penning 25 | | : 1 20 


In the Low Countries they uſe Pounds of 1 2,14, 15, &c. Ounces. 


1 Peſo is 12 Metallicum, or a, Dram. 
50 Metallici 1 Mark. Our Mark 42 Metallici. 
Musk and Amber fold by this Weight in AÆAgypt. 
2 11 Alegpo——-—— 22 Rotuli of 100 to a Cantar. 
1 Rotulus is 605, or 480 Metecalos or 3. 
1 3 is 8 Metecalos or Dragmes. voy 
1.5 or Metecalo is 1: Pels, ' 
10 Pelo's are 1 Onga, or Ongia, to weigh Civer. 
1 108 Rotuli, of 100 to a Cantar. 
& * 14 7 of 20 Ounces. 
: goth, of 12 Ounces to theH. 
America Malica- 36 Minas Seſtertias of 30 f. 
11 Aman, as Aleppo. 


2 

1 8 Amſterdam-—— 9451b- And for Silkes they uſe the Weight of Antwerp. 
f | 

I 


7 Aquila ——-——1471b. 

3 Aquiſmort 10216; 

| 78 Rotuli. 

104 Maires, or Minas. 

148 Pounds. | 
936 Qunces, or Sachoſi 12 to 1 Rotulus. 


2 2 Arabia. 


3 1. Arcadid 


% 


— 


w_ 6 +; 908 


— 


— — 


— — 


— 


9. to = 


— 
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1 Ar cadia— 
5 Aeli. — 


Of Geodaticall. 


— 92H, and 83 15 for N 


12015. 


10515. of 16 5 Wie 


Armaria bona— ) 


3 Armenia 


f 4 Arragon-- 


1065. 
—> 96H. 9 - Weight for Wool. 


$5 of 18 5 uſed for Silk and copper 12 
5415. of 32 5 Fleſh Weight. | 


g dthot—— lool. all one with e 


8 Audinarde -1 1cTb- 
3 Avignon--— 11115. A Centener i 18 2 2 Fraile . $6, 
4 Kulbugb.— * 7 80 


$ Barrow Op. _—_ 98Tb- - 


14 Barcelonk—— dip 10615 Common Watz 15 
Qt 3115. Saffron Weight. | 

4 1 U ———=— gsiß. They uſe Centeners of 100.5, 12015, and 132, 
Bergamo — -1 371th. and 10$Tþ. by the 2 Quintals. 
x Bergen -—— goſß. but uncertam weighing with a Sling. 

Bibrach— 921. of 165 to 115 as Conltance. 
[1 Barut) ——— 21 Rotuli 
7 Bolognia——— 5315. of 30 Z to weigh Wax and Wool by Rooves of 1. 
3 8 as Abbevile. 


4 Botſen— 


1 138155. Ordinary Weight. ©) 
* 911h- To weigh Steel, Time, and i Copper. 


3 Bourdeauæ, as Abbevile. 859 


4 Breſlau 120th, by the Centener of 24% to 1 Stone, and 5 Stone to 
1I Centener. And 55 Stone ro * rare of 132 5 
Þ there alſo uſed, 
7 Breſcia———1 8415. and for has Gald 136 15. 
5 100J. 


8 Bridges | 


of Wooll. Hunt ſaies 18 Neiles i is 144 of our Wooll 
| Wat, 6 
8 Bruſſels, as Aiſcbot. 197 0 
Bucca — 44 Ocha's. 
14 Burgos 93 Rotuli. 
1 Burſa 88 Rotuli, 
4 Cabo verde-— 1072, or Rotuli, A A Quinali is 1 23th 4 4 Rooves of 32th. 
2 Calabrig——-——147 I. 
111 th. Ordinary Weight, 
3 Calais a 92 Tj. Merchants Weight. 
114 lb. Engliſh Wooll Weight. 
6 Calicut — 


I Candia. 


80 Aracoles, Malines p. 18. mentioni 


> 93th. for Butter and Cheeſe, The "A 6 Th. and 20 Stone 


1 Weigh , but Wooll Weight is 108 ſ. weighed by 
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Toe 100 Jh; af 


Antwerp ho 


mach at di vori 


cet her Plates, 


Stones + 615, called Nailes or Neiles. 18 Neiles to the 


Hundred, 45 Neiles to the Weigh, 2 Weighs to 1 Pocket 


ns the Baccar or 
Bahar at Calicut to be at Lisbon 4 great Quintals of 112 h 


ro the Quintal, and that the 4 Quancals are 4 80 Aracoles, 

that is 120 Aracoles for 1 Quintal. And again that the 
Bahar is 20 Faracoles, which is 5 Quintals at Lisbon of 
32 fh per Roove, is not well to be underſtood Seeing 
the great Quintal at Lisbon is 128 h or 4 Rooves of 3 215 
per Roove; whereas 4 Quintals of 112 h is but 448 Þ, 
and 5 Quintals of 128 15 is 640 15, unleſs there be 2 ſurts 


of Bahars at Calicut, 1 of 48 Aracoles, and another of 


20 Faracoles. Or that the Bahar be 5 great Quintals at 
129 1b the Quintal, that is 645 h for ſto many Pounds 
or Portuguiſe Rotuli are in 489 Aracoles for 100 th of 
Antwerp, which anſwer to 1073 Th of Portugal Weight 
by his own Conceſſion in the ſame Page a little before. 


þ 3 3 Canary Iflands-——107 Jb. as Sevill. 
F138 fcb. for Gold Thread. | 
i 89 Rotuii, whereof o is a Cantar or Quintal. 


1 7 Carpl, 
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The 100 B at ke | C as Aquila. RN e Price 
| 1 ye rh 1-14 Caſtile— —102 W. . | 
ber Plan. C4140 87 Rotuli 100 to a Cantar. 
De, 1 7 Ceſena, as Bergamo. 
; en. — 933 15. 
1 7 Como, as {hind 
— Coningsbergh-- 1 2 15 3 which is A Centener; A Laſt of Whear -S 
| bode a Stone 40 15, a Skippound 10 Stone, thatis 
| O 
1 4 Conſtance — 92 15. of 165 or 32 Loot. Some 2 the Centener of 
_ 4 Fran and ſome of 120 15. 
- 87*Rotuli 100 to a Cantar. 
1 5 Conſtanrinople.— 39 Ochaa, Hunt writes it Cohaa. 
45 22 Metallici, which is their Dram, make 3 of © ours. - 
1 qe. 96 15. There the Centener is 112 P. A Stone is 106 
A Skippound 32 Stone, or 20 Lipound: of 16 nt . 
+716 pound which is a ME, or 320 8 
F 0 fie £ 7 Tt. Great Weight. 
* Fel 1 1 „5. Small wins ral 
0 Cortrycke, a as A e | 
T 9 Cacon— 124 6. The Centener there i IS 1 36 th. 
1 7 Crema, as Aquila. | 
143 ib. of 12 5 moſt uſed. · HD 
kl Cremona = 32 Iþ of 125, being 135 of the . | 
60 th. of 285 to 5 15. uſed for Fleſh. 
2 1 Cyprus ————— 20 Rotuli, 100 to the Cantar. © 8% + | 
2 11 Damaſcu-— 26 Rotuli. There 1 Cantar is 5 Zurli, or Stone „ 0 
⁊1 cone 20 Rotuli, 1 Rivola is 225 f. Aurwerp. 
15 9 Dantſich———— 120 15. There 1 Laſt of Wheat is 428 55. The Laſt of 
He 4245 B. 1 Skippound 3 40 15. of 10 great Stom. 
I Skippound 320 1b. of 20 Liſpound. 1 Centener 125k 
2 I Stone for Spices 24 15. 1 Great Stone for Groſs Wares 
629 ape! | 34 15. Nn 16 Mark Pound. | 
1 3 Diepe, as Abbevile. © 
1 8 Dixmude, as Ailſh, + 4 5 
1 8 Doway, as Audinarde. 
1 6 Dublin, and in Ire- 91415. by the Grade Hundred. 
| land generally.—? 104 th. Subtle Weight. 
bs 1 96 15. and 103 2 b. for 112 15. 
I 4 Erdford— 85 th. as at Vienna. 
I. 7 Faenza —-132 Þþ. 
3 2 Fez, or Feſe—— 96 tþ. by Hunt wrote Feas, and 12568 as in Portugal. 
8 Ferrara, as Bergamo. 
Fo — 96 4 Rotuli, or Scrutarij. 
1 7 Fiume, as Venice. 
1 8 Flanders o ß. for the moſt part, the places herein excepted. 
1 7 Florence——<—125 tþ. of 125 to the 15. 
3 1 Forfori 65 Rotuli, 
I 7 Forli, as Aquila. 
1 3 France generally—111 bb. except herein excepted. 
I 4 Frankford), 34% . 
1 4 Friburg— 3 
1 8 Gaunt as Ailſt. 
1 8 Gelderland 99 I. The Places herein excepted 
I # Genes, by Rooves to a Quintal of 4 Rooves, and 4 1b. over. 
110 Tþ. a Quintal of Pepper. | 
| 114 4 a . wee of Ginger. 7 
| 102 Weight for Spices. A Car a is 2 o# ſmall Wei 
1 Geneva 1 85 5b. — Weight. * . 
I 


Of Geol. @ Lib. II. Parl. 


+ Germany, A Centener FF the ſmall Weights is 100 tb, of the great 1 20 1b. and 
| 132 1b. The Centener of 1 20 5h. is 5 Stone, of 24 Ib. 

per vous. 

2 6 6%, 


2 


„ Wei — wed Wes — wat 
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— 


— — — 
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6 Goa, as Portugal by Quintals, Arrobes or Rooves, Cc. They have alſo another Tie 160 ff). at 


Weight called Mao, which Gonifieth the Hand, and Antwerp how 
weigheth 12 T6. uſed for Butter, Honey, Suge, Ge. 55 * — | 
in the Portugal Dominions, ene 

14 6 rareda, as 4 1 bona. ho 

+ Guynea, as Cabo verae. 

1 Hamburgh—— 96 th- The da 10 15. of 12 Stone, 1 Stone 10th, 
A 3 15 Ib, a and 20 LI. I SKIPPGLnd. 

a Heidelbergh, as Baſil. 

8 Hertogenboſh, as Arſchot. 

8 Holland, as Gelderland. 

8 Hulſt, as Ailſt. 

8 Ipre, as Ailſt. 

7 Iſtria, as Venice. 
: Laarta—-- _ 2 us 100 to a Cantar. 
13 2 11 
5 Laconia ——— 1 78 Rotuli. 
7 Lanſan, as Bergamo 
: Lavalona ——131 TI. 
14 Leon 109 Th. 
e Ib. 
J epa 4 b* Rotuli, I ' Rotulus 6 15. 4 


4 Lipſich, as Baſil. 


10 ee See Calicut. 


8 Liſte, as Audinarde. 
+ Indi. a 5 913th. Groſs Weight of theKintal Weg 112 +6. 
7 


104 Tþ. Subtle Weight. 
England. 1892 Markes a 8 5 e 


18 Louvaine, as Arſchot 


I 
1 7 Luca, as Aquila, 


— — — — 8 — — — 


— — — — — 


1 Lubeck, as Coppenhagen. 


111 T6: ordinary Weight. A Centener is 112 1h. 
ry 102 5h. Almerick, or Weight of Geneva for Spices, abating 
3 LyonS————— 81h. per Cent. ; 
| 944th. by the K Kings Weight t to pay Cuſtom by. 
(CA Quintal is 100 0 Ib. A Charge 300 th. A Somme 400th. 
3 Madera, as Cabo Verde. 
8 Malines, as Arſchot, 
7 Mantua, as Aquila. 
3 Marſeilles ———1 11 fh. 
2 Maroco, or Moroco, as Capo Verde. 


14 Medina on Camporas Caſtile. 


9 Able ib. The Lat of 3 $200 b. The Skippound, 5Y 
Stone as Coningsbergh. | 

100 Jb. of 165 to the 1h. which | is the Princes Weight, | 
called Zigoſtatica. 


4 Meyſen— Mg 96 W. Merchants Weight. 


148 t. 121 [199 ww Hh 
7 Millan, as Cremona. 
3 Airabel, as Aquiſmort, 
7 Mirandula, as Aquila. 
7 Modena, as Faenza. | | | | 
7 Molucco———— 88 Rotuli, 1 125 a Cantar. 
3 Montpelier, as Avignon. | 7 
4 Minchen , as Ark: 
7 Naples 120 15. and for 8 Gold 134 lb. 


Is Nareca —. —120 Þ. A Liſpound or Stone is 20 15. and 20 W 4 


Skippound, that is 400 fh. uſed for Rye, but * Wheat 
| but 350 1b. to a Skippound. | 

7 Nicoſia, or Nichoſia, as 9 A 5 

5 Nigropont.— 119 

4 Norenburgh, as Conſtance. 

4 Norlingen, as Ausburgh. 

uw Offen, as Baſil. 
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Toe 100 Ib. at 
Antwerp, how 
much at divers 
der 7 laces. | 


I 
1 
1 
1 
1 
1 
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1 
1 
1 
1 
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md td hay had 


Raguza | 
3 7 ) evi ba Faenxa. 


1 S i "ig 55 t db. Small Weight, 80 
4 Saxom, as de 
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94 Rotuli, 1 Cantar 5 Rooves, 1 Roove 20 Rotuli. 
9138 15. for Spices. 1 Cantar 4 Rooves. 
50 Rotuli for Corne, 1 Cancar 6 Rotuli. 
61 Rotuli, for Cotton Won, 1 Cantar 15 Roruli. 
7 Otranto 


7 Padua Jas Bergamo. 


3 Pari. 93 Þ. — Quarters of 25 b to the Hundred 
7 Parma, as Aquila, 
4 Paſſau — 87 15. . | SE. PRE 
7 Pavia, as Cremona. | | ob 
7 Piran, as Venice. 
Piedmont i 
7 ? Plaiſſance q as Aquila. 
þ Pooſen, as Breſlaw. 
8 Popering, as Ailſt. W e . 
10 Portugal. — — 1071 Rotuli or Araters. The reat 8 is wow Ib. of 
4 Rooves, 1 Roove beg The Small Quintal is 
11215. of 4 Rooves, 1 Koove 28%. I Quincdl of = 


Wax 168 b. which is 14 Quinta of 112 55. of 4 Rooves 
of 42 1b. the e 


4 Prague, as Paſſau. 
7 Puglia, as Calabria. 


Ravenna 
7 Rechanati— 137 15. Gor to Gold Thread but 112 Th. 
4 Regensbourgh, as Paſſau. | 


15 Revell ———120 i which isa Centener. The Skippound there is 8 
1 Rhode. 192 Rotuli, A Cantar is 100. 


9 Riga —120 Þþ. A Liſpound i is 20 Ib. and 20 Liſpound a Skippound. 
7 Rimand, as Faenza. 
3 Kochel —1 11 15 e by the fall Weight, 
7 Romagna, as Naples. 
7 Rome— —132 K. | 
VET F 91 & by the Viconte, accounting as at Paris. 


* 94x16. by the ordinary weight, and 4 Ib. per Cent over. 
111 1. Small Weight. 


83 15. great Weight. 
3 St. Antoine- 127 Ib. 

8 St. Omar, as Audinarde. 

3 St. Thomas, as Cabo Ver 

14 Sar gal —1 2 Und the final Quin 1 121 W. 


7 b. 


3 Rouen 


4 Salt burg 


1 Sciba, as pry 320 . is there a Skippoad. 
1 Scio, as Pio. 


13 Sequia, as Venice. 
3 guet great Onincal i is 1 1 of ze ß. 
14 Sevil 107 Tþ. The leſſer Quintal is 12045. of 4 Rooves of 30 fh. 
The ſmall Quintal is 112 15. of x Rooves of 28 Ib. 
7 Sicilia 152 . of 123 þ er 5b. 
| 61 Rotuli of 30 1 is a Cantar of 24 Seſtertios. 


54 Rotuli for Fleſh by Talents of * 12 Seſtertios is 30 
Rotuli. 


4 Sileſia, as Breſlaw, 
13 Spelato, as Venice. 
4 Spters, as Bibrach. 


4 Stetin — 96 15. The ſinall Stone 10 l. The great Stone 21 . 
The Centener 1 12 15. 
15 Stockholme. —120 b. The Skippound 320%: and alſo 340 1b. 
= The Centener 1 20 th. The Stone 10 15. 


4 Straclſont-——— 92 16, The Stone rot. and the Liſpound 16 th. 
2 Suus, or Sus, or Fez, 


2 11 Syla 
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11 Syria en 156 Mis, 1 Mina 100 Drams. 
8 Spe” e 1. 

7 Lolouſe, as Avignon. 

Thunes, or Tunis— 63 Rotuli. 

Ihoren 120 fb. The Stone is 24 . 
Tournay, as Ailſt. | 

7 reviſo, as Bergamo. 2 

7 Trieſte, as Venice. 

2 Tipo, as Tyuner. 
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3 


= 5 25 5 ey "» = W of 4 Rooves of ber Spices. 
1 leni 1134 Þþ. by Quintals of 4 Rooves of 36 5. 
5 7 4 he lhall Carga i is 360 P. that i 1s, 3 Quintals of 20 
The great Carpa is 432 1þ. that is 3 Quintals of 1 44th. 
EZ 9835. Great Weight, called Ala Groſſa, uſed for Fleſh, 
=_ 5 0 Butter, Cheeſe, Leather, Dates, Yarne, Coppet , 
= ” Venice * q Thread, Iron, Oile, Brimſtone and Wool. 


for all Merchandiſe. 


An Ounce is 6 Saſſi, 1 Saſh 24 Carrats, 1 Cartat 4 
Graihes; 


per Cent in the Cuſton- Houſe, _, | 
1 Thouland 40 Mixti, 1 Mixti 25 ib. 
x Carga 40, B. 1 starre 220 tþ. The starre is Menſural. 


Starres for Corn 130 15. Ginger 1 80 5b. Raiſins 260 16. 
The Starre containes 54 Pottles of Wine at Antwery. 


1 14 Filees, or Pellica— 80 uo 
1 4 Ulme, as Baſil. . 19107 

| 5 6 5 Rotuli for Cotton. 
2 Una 'S 75 Rotuli for Spices. 


94 Rotuli for Corn. 
7 Urbin, as Bergamo. 


Wallns Countrey, as Ailſf. | 
8 Walſland, as G elderland. | 
9 Wilde, as Riga. 
4 Wifel, as Ausburgh. | 
1 Zaidin 77 Rotuli. 
8 Zeland, as Gelderland. | 
Zero i 50 Rotuli. 
8 Zurich Sea- 110 Þ- 


Foreign Weights for Money. 
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| In Fhrence they uſe 4 Weight for Gold and Silver, and at Geneva for Silver called a 


. Pound of 125. 15 is 2.4 Deniers, and 1 Denier is 24 Graines. 80 is there 6912 
Vraines in the Pound. : 


r OCtavos. 


The Mark Weight i is alle in many other Places, and at A arwerp maine $5, and 


Pbeavier than their ordinary IB. by 5 upon the Hundred, as Malines faith. This Mark 
divided in a double manner. 


Ounces. Engliſn. Graines. Ounces. Peny-weights. Graines. 


„0 Mark) . 5120 (2) ag? TS: | 192. | 4508 | 
Ounce | 20 649 | | Ounce | 24 | $78 1 
Engliſh | © way Peny-weight, 24 


They allo accompt by Thouſands, &Fc. wich allowance of 215. 


L Ve ron ——' 90 Þ. And for Gold Thread 143 15. | 
T' Vienna— —— 85 5 Th. as at Erdford, where allo a Summe of Quick Silver 
. is 275 Tb. 


4 2 
131. 
The 100 ts; at 

Antwerp Hon 


mch at divert 
other Places; 


I 56 i. Small Weight of 125, called Ala Sorile, molt uſed . 


Weights for 
oe 


Pounds of 
Florence and 
Geneva. 


| In Naples their Pound is like wile divided into 12 5, and every. Ouncei into 8 Octany, Pound of 


Naples. 


Mark of 
Ante 


Fibles of Ant- 
werpe Mark. 


A Table of the 
French Mark. 


Hiw many 


Carrats and 


Graines in 
their Ounce. 


Tables of Mark 


Heights of 


Dantſick and 


Geneva. 


Meyſen and 
Norenburgh. 


Portugal and 


Venice, 


4 y 
en 18 . 
7 * 
15 
Sn fs u 


* * * 
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Ounce, Groſſes. Deniers. Graines. 


Primes, 


or 
Garobs. 
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Tie Mark Weights of ſome other Places ſubdivided. 


France. 


Seconds. 


Tercies, 
. 
Malloquen. 


Wart 8 : | 64 Bis 


4608 


— 


Ounce | 


©] 24 


576 


110592 2554268 (63700992 


13824 331776 [7952624 
JT 1728 | 41472. | 995328 | 


— 


In France the Ounce is alſo , divided int 


Dantſick in Poland. | 


Pence. Hellers. 


Mark| 8 


\ 


Ounce 


Peny | 


Meyſen in Saxony. 


Ounces. 


256 | 


32 | 


312 


Graines, 


Deniers. 


| or | 


der] 


al 


Ounce | 24 


| 192 


4508 


376 


Denier, 
or 
Peny 


Portugal. 
Octavos, 


Ounces or 


Oitavos. 


24 


— 


— 


Great 
Grains. 


1 


— 


288 | 


F 


Ounce = 8 


Oitavo 
e 
Octavo 


24 


SGiaarob, 


44 


2694301 2 Of. 
Prime 


Geneva for Gold. 


Ounces. 


576 13824 


331776] 


3576 


— — 


A. 


Second 


o 2 Carrats, and every Carrat into 11 


Deniers. Graines. 


13824 . 
376 
WI 


Mark] 7 


N orenburgh in Germany. 


| I92 


4608 | 


Ounce . 


Ounces. Loots. 


— 576 | | 


Denier 


— 


Quints. Primes. Seſtertios, 


. 24 


| 259 1024 


dark]. 8 | 16 


Ounce 


t 4 


128 


Loot 


Venice. 


Silicos. 


Ounces. 


Quarts. 


0 


a 
Numulus. 


Siliquas. 
or Graines. 
Carrats. 


. 
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wm 


oY 


1132 4608 | 
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144 5785 


36 


or wy 


Silico, 


Carrat, 


or ma 


Siliqua 4 


Spain. 
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The Ton of Gold in Latine, Tina; ſeu Ton onna, by ane called Ren, but x by Alfted, Hake 4 Gold 


Spun 
40 . 
S 
exper 
*S2JUPKXIS 


Pounds. * Ounces. - Pane Drams. 4 Table of th p 
Tonne of Gold. ji 7814 | 15624 | 12500 |. 2 5000 7 100000 | Tune of Gold. 


pound 3 16 | 32, | 128 | 
Mark | 8 =) PRE 


Scotland, divides their Pound into 24 Deniers, 1 Denier 24 Primes, I Prime 24 Se- Pound of 
conds, 1 Second 24 Thirds, 1 Third 24 Fourths, Cc. Scotland. 


The Correſpondency of 100 Markes of Antwerp to he * following The 100 Marks 


of Antwerpe, 
76 4 15. ow much at 


— 94 Beſſes ſome other Pla- 
ce : 

— 87 Markes + 

103 4 Markes 

— 2 N 15. 


— ue 4 Markes 


— 87 Markes 
121 4 Markes 
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A Table of the The Mark, Weights of ſome other Places ſubdivided. 
French Mark. | 
France. 
ME] primes, Lee 
Ounce. Groſſes. Deniers. Graines. or Second, or 
. | | Garobs. ___ 'Malloquen. 
on 5 f 192 | 4508 |] 10593 ; 2634200 WyFeogER 
| Ounce | 8 | 24 | $76 | 13824 | 331775 7862624 
Groſs | 3 had ih 72 1728 | 41472. | 995328 | 
Denier 24 17 576 1 13824 331776 
n \  Graine | 24 | $75 | 13824 
.. Garob, | 24 £478 
0% —„—H 
Prime Second | | 
How many In France the Ounce is alſo divided into 2 Carrats R and every Carrat into 11 
Carrats and Grajines, | 
Graines in | 
cw * Ounces. Pence. Helen Onnen Dee Graines. 
Weights WE OT; * 12 Mark] 8 | 192 608 | 
Dantſick and * — 5 1 | Sas 7 . =] 
Geneva. _ Ounce | 32 l 64 Ounce . | 
Peny | 4 Denier 24 | 
Meyſen and Meyſen i in Saxony. Norenburgh in Germany. 
Norenburgh. , 1 | 
- | Graines, : 8 Loots. Quints. Primes. Seſtertio. 
Ounces. Deniers. or 5 G 205 
-- Momenta. | ark“ 45 : 3 gy wy 
Mark] 8 | 192 4608 Ounce | | 2 8 | | 32 a 
Ounce | 24 376 | Loot. 5 4 | 16 
Denier, | 24 | Quint | 4 
or cha 
Peny Prime, 
Peny, 
or 
Numulus. 
Portugal and Portugal. Venice. 
Venice. ; 45 5 
Ounces Ts Ounces. or or Graines. 
l Oitavos. Quarts. Carrats. FE 
Mark 6 | 64 288 | Markt.” 32 | 1152 | 4608 ' 
0 8 % 8 
Oitavo AL | Quart, 36 
or or Ins 
Octavo Silico, Carrat, 
or 
Siliqua 
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The Ton of Goldi in Latine, Tina, fo Toms, by owe ele Roman, but Boy Alſted, Nat of Gold 


| German is thus divided. how called. ; 


pounds. is Ounces. - an" 1 N | A Table of the 
Tonne 9 7814 | "15627 12500 | 2.5900. | Lo00D0 Tonne of Gold. 
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Mark | 8 f 1s | I 64 


Scotlayd, divides their Pound into 24 Deniers, 1 Denier 24 Frimes, I Prime 24 Se- Pound of 
conds, 1 Second 24 Thirds, 1 Third 2 24 Fourths, Ge. | Scotland, 


The Correſpondency of 100 Markes of 4 to 1 A following The 100 Marks 


of Antwerpe, 
76 1 Þ|. how much at 


— 94 Beſſes | ſome other Pla- 
— 87 Markes | "y 
103 5 Markes | 


— 2 12 


4 Bavaria Fe 7 om 103 1 Markes 


4 Bohemia — 87 Muarzkes | 
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veral Places. 
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erence nee - — * 


The 100 Marks 
bow much ax 


* 


Accompts and 
Exchange at ſe- former two, as followeth, viz. at 


114 Buga. 116 Markes 
1 7 Calabria — 765 b. 3 
I 14 Catalonia — 100 Markes | 1 5 
1 r 105 5 Markes o 
— —— 971 Markes r 
es — 5 I” 7 5 2 rer + 8 a 1 17 
4 I 4 . 25 BY 10575 9 Martes 185 30 
1 7 Florence — e 3 = 1 EF 
4 Frunconia- — 103 1 Markes et 
1 4 Frankford 10 45 Markes 
1 4 Friburgh = | —_—_ 
0 — 10 arkes 
33 for Silver 77 Markes, or 15. 
1; Geneva, as Paris and Lyons. ; 
Ld Ae Markes 
— 105% Markes 
4 STS 


Nlarkes, Merchants Weight 


= 12. 

8 | 

f 102 2 * Markes, 1 Wenne 
5 The Kings Weight 5 
——105 S Markes 


1 

Markes 
4 Markes 
2 Markes 


FIG 


2 055 2 
4 Norenbur 


2 Nova SpA. 
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3 Paris, as — : 5 
2 9 Fa 0 Mina's 
: $7; Markey 
2 — &þ Markes 


—IO5 5 35 Markes 


7. Markes 
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4 [revers, or — Markes 1 55 
e 4 7 S * * * 2 + 4 
7 1 reviſo — 103 4 Markes 


— 92 Markes 
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To ht up the Forain Geodatichs, Moneys take their turn, concerning y Which: three | 
things are to be obſerved. | 


1/t. Their Diviſions , or greater and leſſer Denomination | 

21y. The Accomprs thereof, unc Buxchdoges: (©) s.. ogy 

3). The Weight and Worth of the ſeveral Coines. 

Malines, p. 240, 241, 257, 258, 259, and other e no us concerning the 


£ 
is made by a of 120 A or Dollers of 


2 11 Aleppo, The Excha 


80 Atpers, every Aſper ro Macherines. 

1 Alexandria, They Accompt by Pueats, either Ducat de Pargo, of 120 Maids, 
Ducat of Venice of 40 Maids, or Tralian Ducat of 35 Maids. 

7 Ancona, Exchange i is made on the Ducat of 21 Grofs, (which is in Specie 23 

Groſs) which Ducat is alſo 14 Carlini, and every Carlini 6 Bol. 

porn te 80 is the-Ducar 34 Bolkidint, 1 


' 


3 


I 14 Arragon, 


5 


1 4 7 That 
174 + > "11 


is} ; 0 
„ 


{ bs 124 
4 £ 5 4 4 


— . 


6 4 SEP % = 
h IMG nt he 


Creutzers. 


OE ny or Ryal of AS is 23 Dinero's (ine ſaich 139 6 


— 1 Et in Dram other Places they 


5 hs 0 Geod t ic als, 


a | the 
they 
cat of 12 


Dycat is 1 Ware eon they 
Accompt by Pounds of 20 6. a 
Ryals. Every Ryal of 15. or 


make Exchange. A 
dare And the [2 
ora d. 


Liures Toirnois of 30 Stivers, ar 4% Pence Flemiſh , whereof 
G called Guilders ox Florius makes the ponnd Flganiſh.i in all rhe 
17 Provinces of the Netherlands. Which Pound is divided in- 
to 20s, and Seren de 12 . Cc 

Some reckon by the Pound Paraſis, which is but 320 Pence, 
1 ef 12 make 2 Hound Flewyb, but their Accompts, as al- 
fo the Finances of the Princes; are kept by Pounds ournois, 


— pounds divided into 20 , and every Shilling into 12 


Pence, admitting alſo the Subdiviſions of Qbglo's; Maille, Heller, 


. Corres þ Mites, Point W Poot, Ln like 
Monies. 5 as *% 


Al ee mentions the Florin in Germany to be 1 1 every 


be 2 Albes, every Albe 8 Oboli, or Nummos. S0 ſhall te 


Flein be 30 Albes or 240 


| . 1 4 Ape Aubir gh, Accompts on he L Dollar coined at 65 Creutzers, riſen 


ſince to 72. Exchangp is made on the imaginary rate of 65 


A Creutzer, is ſometime called a Schteikenborger, and in Latine, 


Crucigerus and Cruciatus, being pieces ſtamped with a Croſs. 


Their Groſs make 12 Creutzers or 3 Batz, ſo is their Batz 4 
Creutzers. Their Lyon Piece half a Creutzer. 
their Snubourgh, Blapharr,or Bohemieo s of 3 and 34 Creutzers. 
The Rix or Rycks Dollar is 30 flibes of 8 d. every Albe, or 
72 Creutzers. Every Dollar as before. See the following Ta- 
ble, and afterwards : in Germany. 2.1 10 


Abbes. ee Len 2 


Gros Batz. 2 Black. penvs. 
baer 6 150 inn 11 72 .. oþ 1442 5 28 8 | 
Groſs 3 'A I2 7 24 | 40 48 
— ——— | — — u #1 — Fr — 4 
Batz | 12 4 5 8 [ 131 16 
— — — ———ͤ— — — —— — 
=; 4 4 Mr 3 bot 
Creutzer 3 |. 3 1 
12 33 4 
| POR — 
Lyons 1 13 „ 
| "Op 1 12 = 


$24 Barbary, Generally rn are kept, and Commodities ſold by Ducats of 


1 14 Barcelona, As at A 
I 4 Bavaria, Accompts 


I 4 Bohemia, As in 


10 5. each Ounce divided into 8 parts, which eight part is in 
FO about 12d. Sterling. 
rragon. a 

7 Exchanges both areby Gellders af! 7. and 30 Pence to 
Shilling. 1 

3 generally by the Dollar of 24 Bohemico's, called allo 
White Groſs, each of 3 Fremen other Hons boy in the 
Table following. 


| Mate. Dollars. Angſter 9 1 Pence, 
17 24 p* 39 F* OO 2.75 180 | 600 | 
Marke 20 40 120 | 400 
Dollar 76 & 24 | 72 2 240 
| Angſter | 2 | 6 2 

Bohemico, 3 | 10 

Creutzer | 34 


1 7 Bolognia, 
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Aceqmpt bj Exchange by Pounds or. 
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Accompts and 
Exchange at ſes 
veral Places. 
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Lib. II. Part], 
4 Bolognia, They Accompt by Piaſtra, or Pounds (called alſo Piaſtri,) each con. 
taining 20 Bologneſi. And exchange on the Ducat of 4 Piaſtri, 
8 Brabant, And in moſt places of the Low Countries, Monies, are accompred b 
the Pound Flemiſh, containing 20 5. Flemiſh. And every Shilling 

| 124. or Deniers called Single Stivers, 2 of which make 1 double 


Of Geodaticals. 


Stiver. See Flanders. f 
4 Brefiaw, They reckon by Markes of 32 Groſs, of 12 Heller to the Groß, 
And exchange by 30 Florens to have at Norenbergh 32 Floring, 
and at Vienna 34 Florins. . | 
7 Calabria, Exchanges are made by the Naples Ducat, of 10 Carlini. 
14 Caſtile Exchanges are made on the Ducat of 375 Marvedies, which they call 
W in the Bill of Exchange Ducadas 4 oro, or de Peſo to be payd 
out of the Bank is better by 6, or 8 pro Milliar. See Spain. 


14 Catalonia, as at Arragon. 


xy 1 Both Accompts and Exchanges are made by Dollars of 72 Creutzers, : 


| . Markes, Morkens. White pennies. Shillings, or 
5 5 f Stivers. 
Their Guilder i yy | 1 "12. n 24; > 


Marke | 


9 


— 


3 1 1K 


Morken | 2 | 4 


White ren) 3 


5 Conſtantinople, as Aleppo. 5 
9 Dantſick, They accompt by 2 Guilders, of 30 Groſs, every Groſs 184 
N They buy with the Great Mark of 60 Groſs, or the Little Mark 
of 15 Groſs. Alſo by the Scoc of 3 Great Marks, And ex 
change upon the Florin Poliſh, or the Pound Flemiſh. They have 
Dollars of 35 Grols of 3 Shillings. And new Dollars of 24, 26, 
or 30 Grols, Their Gilden is 80 Groſs. So is _ 


Dollars. Guilders. Little 


ildens. Great | 
_ Gildens, 8 dts". _ Pence. 
W „ . * | 12 | 180 | 3240 
Gilden 2 14 27 a 2} 3 5 90 1440 
Great 15 © 4 | 60 1080 
Marke - N 1 Ain a; 
Guilder | . 30 a 


Little 


Is 270 
Mark | 


Groſs | 18 


1 Denmark, They 2 by Markes of 20 Shillings. And Exchange upon the 
| Dollar. | | 
6 Dublin. See Ireland. 
12 Edenbourgh. See Scotland. 
4 Embden, They reckon by Guilders, and exchange on the Rycks Dollar, but 
from Londen hither and thither upon the Pound Sterling. 
8 Flanders, As before in Brabant. See a more particular Diviſion of the Flemil 
Money in the following Table. 


Flemiſh 


7050 Double- Single- „ Negen- Copper- 1 A Tibſe or | 
p $27 . | "* ' . „ L th | 
Gilders. A Stivers. S'ivers. — my en Manneken, Pence. Ip Alder. .- Flemiſh CE | 
Flemiſh 5 . 120 [ 240 , 480. | Joo | i920 | 2880 | 
Tc . e OY 
— Gilder|]| 3+ | 10 e e e e A 160 | 320 | 48o. 
Shilling | 3 _ oe 


Double- 
Stiver 


Chap. I. 7 Of Geodaticals, 
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14— 


e 12 


TI 4 ort en, 5 2 4 13 6 
FVV —_— 07 

| | Manneken'- Os 
Copper- 12 
Penny. 


Five Single Stivers are Currant in ſeveral Places of the Low- 
Countries for Six pence Sterling. Ortkens in ſome places are 
called Duyts. Mites in ſome places of Flanders are called Cor- 
E ; 22088, Many Om Pites, Pootes. | 
1 7 Florence, They accompt by Crownes of 20 5. and 124. to the Shilling. And 
| exchange by a Ducat called Largo, or Scripto in Banco, A 
Florin there is 24 8 L 55 . 
i 3 France, Generally they uſe Liures Solx and Deniers, and commonly aceompt 
e by them, as the Engliſh by Pounds, Shillings and 44 bur 
by an Edict made 1577, their Accompts are to be kept in French 
Crowes of 60 Sols to the Crown, or 3 Liures, that is pounds 
Tournois. And exchange is made thereupon unleſs for ſome 
places in Itahy, where they exchange for Number to have ſo 
many Ducats for ſo many Crowhes of the Sum, not in Specie 
but imaginary, yet reſpecting the Value, or Par. See further in 
the Table and Notes thereupon. | 


- Liures. Sols. Liarts. Doubles. Deniers.  ATable of the 
French), 3 | 50 24 360 (| 720 | French Grown: 


Crown — — | 
S + 1-: ..26 80 120 240 
| 8 | * | | 


Sols | 0. ""E: | I2 


Liart x42 | 3 N 
5 | 5 2 1 


There are alſo Petit Deniers, and Mailles, but not conſiderable. 
A. This Crown here to make Exchange by is equivalent to French Crown 
the Silver Coines of Lewis 13th and 14th, called Lewiſſes / _ bow 
and imaginary, and not to be accompted for the French Gold 
Crowne, which is a real Coine, and of greater value now, 
; being worth 8 5. Sterling, or thereabouts, but when cur- 

rant, at 6s. Sterling. The Accompt and Exchange agreed in 
reality, 10 Sols then and yet commonly reckoned for an En- 5 
gliſh Shilling. Of this Gold Crown was the Cardecue a quar- Cardecue what 
ter, and ſo valued in Sterling Money at 184. and ſhould be 44 how to be 

_ wrote Quartid'eſcue, Eſcue, being French for a Crown. . 

B, and C. The Liures (or Pounds ſometime called Franks) and Iiures an 
Sols (wrote ſometime Soulx, ſometime Solx, derived from Sals how cal- 
the Latine, Solidus, as Liure from Libra are different. Thoſe led, whence thr 
commonly uſed are called Tournois, and valued with Ster- wird, 0 
ling Money as above. Of the Sols Barrois 14 make 20 Sols n 
Tournois, The Sols Mauſais, is 2 Sols Tournois, The 

Sols Paris is 14 Sols Tournois. The Sols Bourdelois is half 
the Sols Paris. And fo accordingly is the Liure to be 
aecompted. N n D, and E, 


138 9 0 Grodaticals. Lib. II. Part! \ 


Liarts, and | D, and E, Neither the Liarts nor Doubles, though both Cop. 
Doubles nc? | 6; per Coines are uſed in Cottimon Accompts. 8 

de in A. 1 4 Frankford, Their Guilder or Florin by which they reckon is 60 Creutzers 

3 divided by 20 5. and every Shilling into 12 Hellers according 
to the pound. But they ex change by the Dollar of 65 Creut. 
zers payable in the two Yearly Fairs or Marts, one the Week 

before Eaſter, and the other all the Moneth of September. 

1 7. Genoa, All Accompts, and Exchanges are made by Crowns of 60 5. divided 
into 205. and every Shilling into 12 Pence. 
1 4 Germany, Every Batz by which generally they keep Accompts, is 4 Creutzers, 
5 They Exchange ön the Dollar imaginary at 65 Creutzers, and 
ſo coined as was noted before at Auguſta, though ſince riſen 

to 72 in Value. 
They have Pieces of 3, 6, and 12 Creutzers, and by them, 
and their Batz they value their own and Exotick Coines as the 
Hungarian Ducat is 27 Batz. The Gold Guilder is 18 Batz. 

The Poliſh Guilder or Dollar is 15 Batz, Teſton 5 Batz, &c. 

5 A Guilder was the name the Antient Romans gave to an Our 

«A Fpuilder of the 10 and 85 made a Mark, and 12 Ounces or Guilders a Pound. 
„ "OM And there were Coined Pieces called Vummi Drag nu, or Groſhen 
Nummi the 8th part of a Dollar. A 520. was the Gold Guilder 
Dragmi. Coined for a General Coine, and valued in Holland at 28 
5 1809 Stivers, but now in Specie at double the Price. Nevertheleſs 
| Corn brought from Poland and the Eaſt Countries, is bought 


and fold by the ſame at the old value of 28 Stivers. 


5 Angelicies was the Sixth part of a Dollar, making 3 Batz, of 
wi 12 Creutzers. Theſe Angelici becoming Tribute Pennies were 
Tribute Peny, allayed, and ſo being made worſe, did obtain the Name of 
0” Baatz or Bates (ſometime wrote Baſes) quaſi Baſe, And in 
whence the Tyuhuringia they are called Gulielmi, and in Bohemia, Bohemici, 
Name of Batz. whereof they have alſo 12 Peeces dividedly, for 12 Pence; 


| which peny is 2 Hellers in Accompt all over Germany. 
Pardauue- 2 6 Goa, Their Common Accompt is by their Ordinary Silver Coine a Pardauue- 
| Rerafin the  Ferafin, having the Image of St, Scbaſtion at the one fide, and 
Stamp and 3 or 4 Arrows bound together at the other, which is worth 
Vane. 3 Teſtons, or 300 Res of Portugal, but varieth as the Exchange 
riſeth or falleth : And accordingly their other Coines, and Ac- 


compts of which ſome are imaginary, and ſome real. They 


Tangas good havealfo ſome good and ſome bad Monies; for 4 good Tangas, 
and bad. or 5 bad Tanga's are reckoned to value 1 Pardauue-Xerafin. 


bj And 1 Tanga is 75 Baſarves. Of theſe Baſarves 375 make 
Pardauue-Xerafin. And 15 good Baſarves are valued with 18 


bad, which are made of Bad Tinne. By theſe other Countrey 


Larin of Perſia Coines are rated, as the Larin of Perſia is worth 105, and 103 
the Value. Baſarves, as the Exchange goes. A Paradauue of Larins is 5 
pagode what. Larins. And the Crowns of Venice or Turkey are almoſt worth 


2 Paradauue-Xeraſins, They have alſo a Pagode, or Gold 
Crown, on which is the Figure of their 7do/, worth about 8 
Tanga's, And Gold Crowns of St. Thomas with his Image on 

them, eſteemed at 7, or 8 Tangas. | „ 
1 1 Hamborough, Their Dollar was firſt Coined at 3 1 Shillings Lups, and many 
Vers currant for 33, is now inhaunced to 545. Lups, of 3 
White Peny , and every Sanding is 124. and every Peny 2 
Hellers. They Acoompt by Markes of 16 5. Lubiſh, and 12 4. 
to the Shllling : But Exchange for London upon the Pound Ster- 
ling, and for other Places on the Rycks Dollar of 33 5. now by 
them inhaunced to 54.5. Lubiſh, or ſo many Stivers Flemiſh. 

3 Henault, As Ar 1045, | | ; CRE Net | 
1 4 Hungaria, accompt by Guilders of 10 5. of 30 d. to the Shilling, And 
by Florins of 205. and 12 d. to the Shilling: And exchange on 
the * and Rycks Dollar worth 8 Shillings formerly , but 

7 5. 1 . | ; 


= Irelan:, 


D = = - ——— — : r 
8 l — e — N 4 * » = N * 2 2 Nr IE *x = 8 9 K : — I 2 EY MELEE 5 - 1 by . » n . - -- 2 -ath< : _ "I 9 1 p —_—_ = 
—_— — £ BY — 3 « rr N R S 7 * — bes - "1; - p 1 . * N E. » - - RL a — fo * . * — EY " — — 3 hg 28 c by 1 - 1 = 2 2 — . — 
| . — . — c r vo a * — 2 - = 8 3 8 apy ont = 2 - 1 LE bf = „* SR — — 1 3＋— 2 — = ' * — * News A Leg RL — _ — . : s wY 
a — — © 3 ˙ 0 n 3 * — SE. —-—-—-— — —— * p p 8 n — Y 6 ä nn C -* - ps _ . . Se 7! _ _— — . . — . SERIES - „7b on. I OI — #$S 
- > 45 4 * 5 - 8 8 ; F n 5 WY * 8 ? - 5 : s os ; — 2 21 : — —— — — — 2 : : : I v K r * oa was — * * . , 
— — a, \ 1 * 7 — Ds — 09S l þ - — EILEEN , l \ F n a — a — SIS DX _- * : * = — Y : AS" $4 * g — : 
5 - — — == — * —— « 1 WA g = 2 q bay Vie ele > >< - a — SR * * py 39 0 v * 9 — * ” N od abi. — Hes Mins of —— — — — — Irv — — 2 4 i * n =y FSIY x GE 22 — * & Y » © 3 An « N= 82 — — »— — — — 
_ 7 5 — —— — * r * — * a 1 "a" PET Gd Le Ad 2 64. — . — —— _ — SG D 1 * 4 bog e ESE WI N T DE as — y — — — —— 3 pt — wr nn "EIS — _ — — 8 — ——— = . . 1 , Fay 
> * ;_ , . " » 1 I 8. 6 A : II pr IO 1 Re 2 7 * — 5 * — ard TE OE En > fe ee neÞ. — — — 2 — - 7 "yy — — — . — — * 3 5 s 
_ — - 9 9 te 4. ASKS — I — — _— _”_ We : n 22 R 2%. turd AL ͤ „ : _ _ = 2 7 — — — A $A — — — —— — ==7= — 2 l hh < SIE == — he — 
> - 2 c 1 " A = . "Ry * he fl ＋ * . * 22 — 255 — — = — —— — — 4 * — * 0 — — — cyt 4 rags --= — RR=_TrzSs Is * — * 
_ 4 a fer 4 - Dr Fit; — - — 4 2 247 . a * RY — A — e — — 2 —— W 5 — - — — 3 ew - = - - : — —_ 
FS.” * 4 r . I F - 5 - 3 — 3 Lug b ä _ — — * = - - - . — — s — _— _— * — . - "res 2 . 2 — . oh — 2 — — a — — . * 2 — 1 22 
> ID . Y * — 2 — — * - a 0 * p =—_ - C > = 4 - 832 >. 2 * San 7 1. 5 oe STERIC - = I IH — — . ” _ a =o B * 
— — 2 og es _ ———S - i = IS — — ä 4 2 * — * CET LISTS . * E K > ” r = — — — . —7 — + 8 — ” a — 
1 * Py q — 2 — — " - : Fa — 8 r * — rt Bee fo : — . LEES — * * — . . 
— ” 2 = — 2 A $92) : — - - 
— — — * 8 — 5 — 99 — Aer 4.06.» es * WY ; — * we; "IE — 9 — — — Ren - 2 - 
— . — *—— "1 * 2 w n IEEE IE — 
3 — - > 2 — Of - _ — y - 


a — — A 
— — . Ton ee en EE - 
tn es — — . — —  ———— 2 _ — — . — _— — — — 1 —— 
— — F.Q— = Cn = — — 


— 
. a — os * — 


_ 


= a, A. 
= —— — — — 


—— 


> — — — 
1 — — 2 - 
> = = — — — 


— 
* 
© 
= 


n= 
—— 
—— - 


1 4 ireland, They as the Enpliſh etompt by Pounds of 20 5. Sterling and Pence 


of 12 to the Shilling Only their Harper valued in England 
but 9 d. was with them counted 1 5, So as their Pound is but + 
of ours, or 15 5. Sterling. And thereon Exchanges are made. 
4 Lipſich, as Breſa, rs 
10 Lisbon, See Portugas. r 
3 Low Countries, generally as before at Braba r. 
1 London, Exchanges are generally made for Germany and the Lom Countries, on 
. che Pound Sterling. For France on the Prench Crown of 60 
Sols Tournois. For Nahy, Spain, and other Places on the Ducat 
Dollar or Florin according to the Cuſtom of the place 
7 Luca, For divers Places in Italy and Lyons in France Exchanges are made on the 


— =. — 


: Ducat. | 
z Lyoni, as before in France. | 
14 Madrid, See Spain. „% ent art von og 
- Millan, Accompts are kept by Ducats Imperial, divided by 205. and 12 4. 
to the Shilling. And Exchanges made on the fame, accompting 
3 5, to the Ducat Imperial: But they buy by a Ducat currant 
dt 1205. 15 N 
j Naples, They Accompt by Ducats, Taries and Graines. The Ducat is 10 
_ Carlini or 5 Taries, for the Tarie is 2 Carlini, or Royals. 
And hereupon Exchanges are made for moſt places of 7taly ; 
but for Lyons, they Exchange by Number, as 125 Ducats for 
100 Crowns. Fi 1 
4 Nrenbourgb, The Exchange is made on the Dollar of 6 Creutzers, and 
many times on the Guilder of Florin, of 60 Creutzers, which 
they alſo divide into 20 5. and every Shilling into 12 d. to keep 
Accompts by; and ſome ſay the Creutzer is 4 d. every peny 
is 2 Hellers. And 54. is called a Fynfer, or 5 Pennick, 

7 Palermo, The Ducat is 13 Taries, 1 Tarie 2 Carfini, 5 Ryals of Spain are 
6 Taries. They accompt by Ounces of 30 Taries, to 20 Graines 
every Tarie, and every Graine 6 Piccolie. And their Ex. 

CTlhanges are made upon Florins of 6 Taries, or Tarij. 
3 Paris, as before in France. Treg ny x. | 
9 Poland, They Accompt by Markes and Exchange on the Dollar, and alſo on 
the Florin of 48 5. The Marke is One Third part of it. 
i 4 Pomerania, They divide their Money as in the next Table following, Accomipt 


1 -<- 


pant — any 


Dollar of 327. or 2 Markes Snudens, fo called to diſtin guiſh 
them from Markes Lups, and Shillings Lups. 


Marks- Lups- CShillings- 


Snudens. Shillings. Snudens. 85 na, 
Ryckx mg 2 10. 0 384 768 | 
Marke Lups — — |. Oe 
Marke- | $46 192 384 
Snuden '— —— — 5 
Shilling- 2 „ 
Lups. — —— — 
| Shilling- | 12 24 


Snuden = | | 
Peny 2 | 


* 


i : 1 10 Portugal, They Accompt by Milrais, Ducats, or Cruſado's, Cc. as in the 
| Table following, And Exchange by the ſame Ducat of 400 


Raies. 


Ducats, or . Vintaines, or „ 
Cruſado, os ia. if Rink Kate. 
Mille * N | $0. "1. 08 50 1000 | 
Ducat, or | 4 | 10 | 20 400 
Cruſado. — — 
Teſton. | W146 


Rial. | 2 | 40 


Vintaine, o 20 
Wn. Ek 


1390 


by Markes of 16 Snudens, and Exchange upon the Ryckx 


A Table of the 
Ryckx Dollar 
of Pomeren. 


A Table of the 
Mille Raiei. 
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Baſe Mone) of 


Scotland. 


yy | bo 


—8 — 


8 


po _ <4 


I 


A Table of tbe 


Spaniſh Ducat. 


— 


— 


7 Puglia, as Calabria. 


Of Geodæticals. Lib. II. Part], 


Of theſe Ducats, Rials, (or Royals) and Raies (wrote al, 


Reas, Reyſe, and Res) are moſt in uſe for Accompt. They 


have Teſtons alſo of 4 Vintaines, 40 Raies are commonly x. 
compted for Six Pence Sterling, and fo accordingly were th, 
other Coines valued, till the late advance whereby the Teſt 
of 100 Raies were ſtamped, and made currant for 120 Raig 
and ſo rated at 15. 6 d. Sterling, when before but 1 s. 34. 


9 Riga, They buy by Dollars, or Florins Poliſh of 18 Farthings, whereof 1 1 mal 


3 Roan, as before in France. 


10 Dollars, but they Exchange upon the Ryckx Dollar. 


7 Rome, Accompts and Exchanges are performed by Ducats di Camera of 1 3 Juh, ? 


Shilling into 124, 


or Cuil, every Ducat which they divide into 20 6. and every 


1 


bl Ruſſia, They have ſmall Coine of 11 5. 2 penny weights fine, called Dergey 


I4 Saragoſſa, as 


Arragon. 
12 Scotland, They Accompt by 


whereof 320 pieces weigh but a Mark of 8Z. They Exchange 


upon the Dollar of Germany; but for London upon their Rubble 


which is valued as a Double Ducat formerly , accompred equi 
to a Marke Sterling, or 13 5. 4 d. . 


pounds, Shillings , and Pence, as in Erglan, 
but one Pund Scorch' is but 20d. Engliſh, Their Marke j 
13 35. Scotch, currant in England at 13 3 d. Their Noble, o 
half Marke with them 63 s. with us 64d. Their half Noble, 
and third part of their Noble proportionally. They have al 
Turnoners, pence, and Half- Pence, and baſe Money of Bodle, i 
Achiſons, Babees, Placks, &c. accompting 6 Podles to 14 
Sterling, or 12 d. Scotch, 4 Bodles to 1 Achiſon, 3 to 1 Baber, 
and 2 to 1 Plack. But they Exchange upon their Marke. 


14 Spaine, as in Madrid, Sevil, and other Places their Accompts are all kept by 


Malvedies, or Marveides (wrote alſo Merveides and Maravide) 


. whereof 375 are eſteemed to make a Ducat of 11 Rials, 


though really every Ryal is but 34 Marveides, and ſo maketh 
but 374, as in the following Table, and fo others keep Ae. 
compts accordingly. Exchange is made on this Imaginary Du 
cat of 375 Marveides to be payd in Bank with 5 on the 1000 
which is the Salary of the Banker, or without the Bank to be 


payd without the ſame. 


=. Mae Quartilios. Marveides: Carnado's. 
Dan 1. 4 o +2544 : 
Piece of * 32 272 1632 

Eight en A 3 

Rial 4 34 204 

Quartilio | 84 5 51 | 

Marvcide 1 


A Rial is about 6 2 d. Sterling. 


| 


| - — 


4 Strat aborough, or Strausburgh, They have Blapharts, Groſs, Pohemico's, all cur- 


rant for 3 Creutzers a piece, 1 Creutzer at 24. One Peny at 2 
Hellers, and 1 Heller at 2 Orthings. 


15 Sweden, They reckon by Markes, whereof 8 make a Dollar , whereupon the) 


Exchange. And 2 Markes make a Clipping of 5+ tivers. 


4 Tirol, The Dollar is 72 Creutzers, and the Creutzer 5 Fynfers, or Hellers. 
11 Tripoli, as Aleppo. 
14 Valentia, as Arragon. 


Venice, Thirty 


Eat z make 1 Souldey, and 20 Souldeys 1 Liure of Venice. Thell 
Gold Ducat is valued equal to 40 Maides of Alexandria. The) 


have alſo Copper Money, 1 Seſſini make 2 Quatrini , and! 
Quatrine 4 Bagat ini, and fo 3 Quatrini, or 12 Bagatini make! 
Half penny Sterling, or thereabouts. 


They 
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They accompt by Pounds Flemiſh of x0 Ducats or 20 s. and 

divide the Ducat into 24 Groſs, and the Shilling into 12 Pence. 

And alſo by the Ducat 124 s. called Ducato di Banco, or Cur- 

rant, and thereon Exchanges are made. ks 

1 7 Verona, Their Accompts are kept by 20s. and 12 4, to the Shilling, And they 
Exchange on the Ducat of 93 s. | ra | 

1 4 Vienna, Both Accompts and Exchanges are kept and made by Guilders or 
| Florins of 8 5. a piece, 30 d. to the Shilling, and 2 Hellers to 
the drew þ 
| They eſteem the Ricks Dollar at 8 s. and the Ducat at 125. 

4 Vine, They reckon by Pounds of 20 s. and 12 Heller to the Shilling. And 

"as Exchange on the Dollat of 60 Creutzers. 


That which remains to finiſh this long and tedious Chapter of Geodeticals is only to Foreien Cine: 
conſider the weight and worth of the Coines of other Countreys as valued by the 

Sterling Standart, wherein becauſe of the New Coines which may dayly be added by 
the Laws of the preſent or ſucceeding Governours, and thoſe of different Fineneſs ; 


to obviate the difficulties as well occaſioned thereby, as gl the riſe and fall of Ex. 


change, and fo conſequently of particular Coines, practiſed by Merchants: Every one 
that would arrive at ſatisfaction beſides whiat can be here wrote, muſt add his diligent 
„ ESE C4: 9 Hs er 
It may be remembred that the Engliſh Pound Troy is divided for Weight into 12 Weight ti try 
Ounces, every Ounce into 20 Peny-weights, and every Peny-weight into 24 Graines. the pes 5 
And to try the Fineneſs of Silver the fame diviſions are kept, but for the Fineneſs om _ 
of Gold, every Ounce is divided into 24 Carrats, and every Carrat into 4 Granes, wn © 
And the old Sterling Standart for Silver is 11 Ounces 2 Peny-weights fine, and for Sterling 
Gold 22 Carrats fine. 7 955 5 Standan. 
They beyond Sea for Weight and Fineneſs of Silver divide their Ounce into 20 Eng: DIE _ 
liſh, and every Engliſh into 32 Azes? And for weight of their Gold the like; Mars br & 
But for the Fineneſs thereof divide their Ounce into 24 Carrats, and every Carrat into h the fola 
12 Graines. 3 1 | 3 lowing Coines 
In the following Coines, underſtand the Value according to the Engliſh Diviſion, al- are valued. 


| lowing for the Ounce of Silver 11 Ounces 2 peny - weights fine, 5 5. but for the Ounce 


of Gold 22 Carrats fine 3 J. 106. that is 3 5. 64. for the peny- weight, and ſo pro- 
portionally for Coines of greater or leſſer fineneſs, which Valuation makes the parti- 
cular pieces to differ from that found in ſeveral Printed Books, as they one from ano- 
ther, according to the times they were Printrd or Wrote in. Some valuing the Ounce 
of Silver ſo fine as aforeſaid, and others that of 11 Ounces fine, at 5 s. and the Ounce 
of Gold of the fineneſs aforeſaid bur at 55 5. others at 3 J. ſome at 3 J. 6s. and ge- 


nerally not above 3 J. 6s. 8 d. 


Neither are all Coines though of one and the ſame fineneſs alwaies valued alike Ali 3 
proportionally. For K. James, May 14. 1 612. by Proclamation ordered the bringers nat valued at- 
in of Forein Coine might receive at the Mint as followeth. cording to their 

a A J. 5. 4 Fineneſs. 
For the Ounce of Spaniſh Silver Money of Sevil — 0 5 0 


The Ounce of Mexico Money. — — 416 


Ingors of Silver, being 11 5. 2 pwts. fine- 
And fo rateably for Silver of other fineneſs. 


Sg Car. 1 
Spaniſh Piſtolets being 21 33 fine- — 6 0 
o. French Crowns being . —36 0 
Milreys, Cruſado long and ſhort Crols. 44-3 
For 15. ofs Barbary Gold being 23 o fine—————3 9 o 
Hungary Ducats, being —23 1 fine —3 9 0 
Spaniſh Ducats and Sultaines . 23 Car. 1 Gr. fine 3 8 8 
EZechines, or Checkeene of Venice being 23 1- fine—-3 10 © 


And for the Ounce of all other Gold being 22 o fine-—z3 6 0 


And in like fort to this day by the Artifice of Merchants, Goldſmiths, Bankers, &c. x 
Some Coines are valued and currant in Traffique at a value higher, than by a due pro- 
portion in reſpect of their fineneſs to the Sterling Standart, they ought to be: But in 


the following Tables, the New Value is equally apportionated, yet without allowance 


for Coinage, which I take to be about 2 5. for the pound 7. roy of Silver, and for the 
Pound Troy of Gold about 155. * 


Oo : Forein 


1 
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Fine Pieces 


to the 


Lib. II. Partl. 


Weight by Weight by 


 Malines, others. 


Old 


. Value. 
Car. Gr. g Troy. pwts. gr. pwts. gr. I. g. d. 


Albertines, See Ducats. 


Cro. 
the 
forts. 


Cru- 
ſadoes 
the 
ſorts. 


Du- 
cats 
op. -- 
forts. 


=, 5 Fox 
with the three Lions — -22 o | 76 | F 10: 3-6; 
angels with 0.— — 123 0 72 ; 8 x 7 "i 8 01 
Batenborgh——— b eee, I [ T1419 8 L858 0-6 0 
> keene beſt Flemiſh Angel 23 0 | 72 3 8 F 
8 H. 44. —— —— o ne e 
& Horne ——23. 1/ 723 8 . 
©. 10rnypꝛ⁊ ——— 22 14 71 3 8 3 6 % 0 
Vienna . KC mp onw—y—s 
Chaſtilion — —— 23 3 704 3 oo, 23 o 8 to 
Crols Daggers of Scorland———-——2 0 72 3 8 [3 6 11 © 
| The half thereof — 22 o [144 | 1 16. 115 e £6 
"Flemiſh Crown , e p 0 
Floret Crown of France 23 3 [1001 2 935 2-0 jo 7 8 
Charles French Crown ——--——[23 3 [1003] 2 957 |2 9 0 7 o 
_ | OldFrench Crown ———-——:—Þ2 0, 108 8 2 575 2 5 © 6. 0 
F Some _ 122 0 [tons] 3 533+ fa $550 6-0 
9 New French Croun—— Others 22 0 [108 * 35 2 Ti oO 6 © 
34 Half Imperial Crown enn n 44:10 s 
Italian Crown- —— -| — — —0 6 o 
Four Crowns of Portug al- — — [ w—[ 6 2 
K. Philips Crown of Spain. 22 11107 31 | F-04400... 
Scorch Crown — 22 0 [108 | 3. 53 | 2. 5 ol 6 
! Thiftle Crown 22 0 4186 | 3 637 | 1 64 0 4 44 
or Ducat with the f of Portugal [22 1 [105 | 2 67 1 % 8 
Q \or Dugat with the E of Portugal—22 3 jio5 2 6% 2 64: 0 6 2 
Great Cruſado, or the Portuguiſe olf _— Wh To : 
& } Emanuel of Portugal. —[23 3 | 102/22 205 22 16 3 8 © 
(Joannes Great Cruſado — 22 310/22 207 Jz2 16 3 5 ©! 
Dublion of Spain — | — — « Be tes I4 6 
Albertus, or Single- ——— 23 32/05 | 2 65 2.65.10 .6.+6: 
Albertines L Double 23 34 $24 4133 413 0 13 0 
* Siugle las 23:1: 9841 3. 1+ [9: 0.1e 4 06 
Albertus of Auſtria Double 23-3 525 4133 n 13 0 9 6 |c 
= parts of the ſame double Duc.-—[23 3 50i| 3 97 1 3::6 10.19: 6 
+ part of the ſame double Duc.-—[2; 3 [126 | 1 21+ x 242 0 5 74 
Arragon — [23 3 [tos 2 6 2 i 0 6 6 
| Barbary and elſewhere 5 Some 23 Gies 2 6A þ2..6-./0. 8 4 
in Turkey. ? Others 22,3 Hip 2 6% fa gk 6:6 
| Batenborg with the Þ ig.0 los fa 65-12 6 0 5. x 
Biſhops Ducat - — 23 04105 2 67 ⁴ 2 61 ſo & 3 
Ca, — 23 3:[105- 1:2: 65 2 I e 6 6 
Den mar — 20 0 [1062 2 6, 2 6 |o 5 4 
Emannuel of Portugal 23 3 [lo 2 632 8 o 6 6 
Ferdinand of Batenbor - Ig ozjlo063| 2 64 | 2 6 ſo "Bs 
Ferdinand and Carolus of Horne——|18 o [1065] 2 64 | 2 6 o 4 10 
Florence —— —————-—231]e8|2'55.|]2 5 o 6 4 
N | George Rechim—— - 21 3 [1063] 2 6% 2 6 o 6 1 
S i Guelders _ 123 1 flo 2 64 2 6 o 6 3 
= Gulielmus of Batenborg 21 3 324 4 133 413 o 12 4 
© | Hamborough —— — — | —0 7 2 
| Holland— — _ 23 2 flog | 2 65 | 2 :63 ſo 6 5 
Hungary, or Half Noble a 23 3411135] 2 2:22 2 24 ſo 6 4 
| Other Hungary Ducats— —[23 ii 2. .7-25| 7 0. 6 4 
FLEE Some as Venice 195 e 
9 others — 23 1 jJ1063] 2 65, 2 6 o 6 3 
Majorca 23 1522/4 137 | 4 13 o 13 © 
| Marie of Batenborgh ——|20 ozj106z] 2 64 |2 6 ſo 5 4 
| Navarre, and ſome others, as Majorca 3 # „ 
Nimmeghen with Stephen ——z1 1 | 524] 4 133 | 4 13 o 12 © 
| Nimmeghen of 1565 is 2108 |2 55 [2 5 o 4 10 


Ten . ᷣͤ _ 


New 
Value. 
I, Ro 
EF. 05 
D422: 27 
11 65 
O 12 21 
9 
8 1 41 
21 15 
9 THR 
1 
85 
J 7 
O 9 & 
e 
Se 
9 5 
2 7 111 
l 
o 10 0 
o it 
O 7 9 
0: 1456 
9, 8 1 
O 8 31 
1+, 2 2 
O. 47 2 
f 8 8 
>) 17. 4 
1151 
17 33 
12 10; 
54 
8 7 
. 
o 8 64 
o 6 11 
OY 4 
o $3 
0-4 4 
9 
lo 6 104 
o 6 561 
9 
lo 7 93 
o 8.4 
o 15 9% 
0 8 9 
> 8 64 
o 8 0 
o 38 
» 8 4 
0 16 101 
ſo 7 * 
0, 6&5 
0.6.6 
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Fine | 
' Furcign G old. = won Wag by old . 
to the Malines. others. New 
4 | Carr. —.— pwts. gr Value. Value 
Panerai ius lth H. as 9 eld | 2% 06% 2 6% 2 * o 5 20 5. 5 
| peter Rechem, as Geo, Rechen | E Aſn a . 1 3 104 
Portugal, ſee Cruſados, Milreys- 1 7 1 55 N. tl 
8 8 * 47. — — \ *% MM © . ; . 1. 
eee . e 
single 5 er. —23 3 105 a 
N 5 6 89 ** 6 1 | 
Double . —123 3 |1064| 2 6 FF 
44 13 4 6 60 8 64 
St. Victor Rancratius, as 3 332 4 137 [4 13 o 13 7 
} * a} J I vt ''F ' OO 17 3 
George Rechem — 18 %% AHRATS. 
1 Single e 23 1 floß | 2 67 F 7 
// T et ite a5 > 541.6 wes 5: 
Great- VV * 3 522 4 137 | 4 13 1 82 fe 6+ 
| States of the United Prov. with Lerters|22 24.0 © lo © des we: 1 "py: 
; The Half thereof———| 2 522 4 137 | 4 13 rr 3 0 cats 
Stephanus of Batenborg - e 3 | (195-7 2.64. 1 3.:65 a 5 0 S 
2 Suevia — ; Tent + <=: 19 82 5224 133 Pe 1 1 
Valence — . ner N B. 4 90 
Venice | 34072 * 2 66:2 6* þþ. 6 m_ 8 3 
| 4 il | 9 
© | Vitor Batenborgh, . Pr a id LF 
Victor H. B. as Marie of Batenborg © ha of | % } og! 7 
. B. Margaret Loren . l 
Water Ducats, as Marie of Fucnborg 2 6% 2 6 0 6 1 ei 
Single — 0 a CB IN e wa f Us 7 95 
Zelan 4 | WOK: , 2 6< WO | | 1 | 
mY 7 1 Wee en e you * [2 6 s 30 8 57 
8 ucats * the Chec uer as Den | 4 137 4 13 0 12 600 1 42 
The Nem Forer, See Calden St. — E: dP * 967 Lo --Þ--4- 5 8 _ 
Golden Fleece, or Toyſon dor. 7 1 a ABR: es 43 
Gold Cal's or 1 SF. i 340 8 52. 22 3 224 o 9 200 91 
:- Aries 18 3 08 [2.53 2 3 Þ 5 00 5 31 4m 
3 — 5 e o [138_ | 175 þ 1% | = PIE 2 og.) 
I Clemaner Vis r 14 0 126 | 21S 1 3 3 70 3 34 forts, 
Colle 5 | 1301142 279 2 *%y I : X's 'S 24 | 
«The Harp —— — 3 14 2 27% 2 24 b 4 80 2 
Q | David of Triers x 5 O 114 2 2x5 * WT” 1 0 5 114 
5 Correcht 1 | 3 | PE 5 1142 | 215 1 4 8 5 5 7 
14 Frederick, of Bavaria- „ 01142 2752 4 300 5 157 
1 Gulielmus ————.- 8 gl 14 © Ein 2 1 IS al Is 44 
. —— } 18 * [108 2 55 ; ty . 
Joannes | 25 | Tr 15840 1 1285 1 W. 10 6 51 
P —— j 0 eo: 44 4 i. 6 
eter of Louvaine- eee Es We |; FP” 10924.2. 43 2 4 3 +4 
Philip eine 275-4 70 ” 5 2 
Tx — — 1 | 1 A Ta | 2 
© The Half thereof — Re He SY bt] 9... AF 
e en, 5 3-222.| 1 137. * . 3. 
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Fine pieces Weight of Sterling Fine 


4 4 
8 4: O 8 
5 8 * 0 

* : | my 
; O 


5 Foreign Silver: | tothe the Pieces V 8 
aluez by others. 
255 3. Þ tb. Troy. 5. Þ e gr. F. | 1 6 OM y ; d. 
Some 8 ö e e ee rom... 
Lion of Gu . =? Ochers—— — 2 : | 155 5 . 7 5 op 1 
Uieure of France, See nie Cro.by Heylin| — 8 — 0 
Louis of France 112 — eee e 
Half, Quarf. and Eight part ing | 2 2 r 
Lyarts of France, 4 3 0— —-—¼ — — 1255 currant 
c Geneva — | 3 in England. 
ö ) | — | 
Lyre 0 eier = = — — — b ——— K . 4 
Ma ille, Olea Petit Maille - - | 10 450 o 0 I 2+ * ay +hot — in Es 
Magenburgh, 3 Armes— „ * : $-7--10.-8 8 * 1 ils ＋ 
Other piece ——11 32 51 U 4 1644 e 2 
Mark of Denmark. Gen, W — LT e 2 Ys A $1 
Mark of Scotland —=—— E 54 . 
| : I'S ;. -4 -L07--44-- 1% 441 2 
. Half and . h 7 1 * * on 
LY. y Mary 2 1 3 
Bu 21 | 244; Mah - * YEW 
z MAGN Sy 0 163} 27 | 8 213 |2 2 +2 2 
_ inc of Cairo — — © bs ak, 
E Murjenteo — BE. —— —ͤ— j | o 18 
Nummi Drag me — K re 
_ © LOthers—————| 6 24/18 % 2 f % 34% 3 
5 Bohemia | Black „ 5 7 [924 o 677 O 04+ 
peny of Black — 2 1320990 o „ 5 not currant 
W Peny o 32199 O „ 
| Holland — 0 19 518 0 „ 3 0 55” in England. 
| i 2 Brats Peny— t 10 ae--[0---2: ac X abs 2 > 
alf thereof ds nee 
= — ie B40 © t 6 <3 +410 T1 
„Half Eoyrers Black Peny 4 14 236 0 0 224 b -- RY 
1 | Pfound, Or Pound þ | | Ds 2 #7 ** | f 
— Plappot —= —. — NR: APW: | . 7 42 1 
Poali of 1a ky 3 3 Ty 24 
5 Pound, 3 pound of Scotland — . om . W 3 
5 P olpate, or Baldpate ad Scotland nc Sona 3 
| 1 thereof „ | 55 
D 5 | 1 + 
Wy France "7 - to 63] 39 [© 5 A 6 carde- 
3. Torrain — 1 5-4 x cues the 
*& ) Philip 1 1 | 1 . 460 ase ſorts. 
„ #( Savoy * ; —— to 162 39 0 475 F 
Kappen Munt z x MT RCA ee 
Rouſt ich- 9D F = DES 8 — 27 
Albertus of 1 1 1 | _ "= © O 12 
O 15 20 o 2 2 
Half and Quarter dy ; 1 e * 8 1 
pieces of his of 3 Ryals.— to 1540 o 6 o þ Srl 6 forts. 
| Some 9 17 FI Bm 23 1 # ++ 
Italy OOth Ro 3 T3. JS +7 6 
| J Scars b — 9 14 flo8 ſo 2 54 D 35410 6 
2 Others — 8 4 3 
E ; 9 11 los % 2 3 jo g{!— 6 
. Mexico, 8 Ryals — 11 0134 o 17 1342 „„ 
| © Rome, Courſe R als — | l Ex + 4 T{# 4 
e Ay {7 . 0 fes e | 
by Spain — F 
5 11 hes % 2 5 jo 644-0 6: 
| Spar 8 Ryals called f 8 of 8— [11 4134 0 17 181 [4-444 of 
States General of the United Provinceslo o 105 N 2 on 5 1 Fl : 
The 20th. part of the ſame, with the] ” iT 
| * Arrows accordingly | 
3 ö eit hmm ü | 1 5 
4 % 103 0400 4:13. 13 .93- | 
£2 Ryaer of Guclders and e 5 9 of 1240 19 22% T4 TO 8 1 
> 0ator of Vrnic t: q — 11 1 1 
: oO | 96 jo 2 12 o 74+0 9 
Ty 
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Shillings 
ſeveral 


E 


French 


Sols of 
divers 


forts. © 


Styvers 
of divers 


Jorts. 


30 sais 


Foreign Silber. 


bd Grodaticals. 


Fine Pieces weight of 
the Pieces 


3 pts. = bl 25 gr. 


Lib. II. Part I 
Sterling value | 
Value 8 


s. 4. 


EE. — — 


Scaby of Turky ——— — 


Schaneberger — —— 


Scya of Tur 


Senube, or 5 — of Kaz; — 


Half thereof. eee 
Seſtling 5 5 3 
12 of RE 5 ; 

* Dant icke | — 
8 Shilling of Dam os of 1 I —.— 
Flanders 

| Friſland of 1 586.— — 
2 G aunt of 1583 — 
= CGermam— ws 
& < Guelaers, a5 Friend. FR 
pa Hamborough — — 
— Lo — a 3 
A. E. and 2 of Flanders 
| $M — mc * "OY 
| Switz, or 3 — 
| canary ff 
Sicherling — — — — 


. Coined for 3 Bara —— 1 


Cleve- 


Snaphanen of { Deventer-- . 


N . | 
Soldi of Genoa 


Soli of Wersburgh, Dau ed and Proic— | 


Soulx, or Solx of France— 


Soulx ſtamped, called Soulx Marque—— | 


The Old Soxlx with T. 0 
| Ordinary French Soulx—— | 
Late French Soul x- a 


A 


or Doubles 
| Four Soulx Pieces accordingly. 


\ 


= — Double Hand of one Soulx LG | 


\ Cambray — — 
EA | Sa 


2 


G aunt of 1533 — ——— mon 


VI 
— 
0 | 
who | 
oe 


| Gr oeninghen 
| Liege Cas Cambray 


States General of the United Provinces 
UtTCCht ——— 


8 wo} 
„N. 
to 


— 


Q 
A 


Old StY Ver ——— xd 


New SLY ver 
Half Styver ——- 
Quarter Styver Oort — 


| Eight part Styver Duyt——-- 

| Old Double Sty ver- - 

Old Three Sty vers — — 
(with the Eagle 

i Old Four Styvers Charles and — 


Philip- 


Al- O 
ORA 


O 
wy MY 


d 
0 Oo S N OO0O0OO 


— 
8 0 8988 
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Fine pieces _ Weight of 
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Sterling Value by 


Foreign Silver. e doo the the Pieces Value. by others. 
es Styvers, or Fleece 0 10 fios ſo 2 54 ſo 61 6 Sher 
1 | Een * StyverS————lo 0 54 % 4 10 * * 
© | The Bre 1499 — , stvvers— e 143 9 
5 | The Key ant ges- 8.) F 
J 

rive Styvers] Gelder. 8 14 48 18 0 
1 T 3 Horne, as Cambray | | 
—— dome 7 . ee 0 10 
liege — Others 6 64 48 5 0 8 
3 „Others. 6 63| 31 jo 4 1617 = 
Baden, yep! hk Pe 10 103] 39 6 355 5 Teſtons 
ttoman ee of divers 
h . e 56045 2 + 1 
Caſtile, as Berne. * 
Ferrara, Hercules, and Alphonſus--— 11 | 56 45 3 8 4 | + 1 4 
7 Friburg, Nicolas, as Berne | | | 
BE Geneva _——o 4a 7 34 4 
5 | Lorrain of 1524, and 1529110 Ta % 7% 4 4 
„e, Epiſcopus- Tas —_—Y @ . . Hof 
Mantua, Francis 5 3 er | 1 
pa] f . ME Galleacius a Dent Tac” 11 f n | 
© | Millan—\ Ladovicns- >. r e, % % 5 8 | 4 + 4 
8 Mont ſerat, e eee, 10 424 42 b $175 fi 34H 4 
2 FHenricus . „ eee ee ars | 
tis Navarre { 4,11" 518 Rn e 7 075 5 50 
| Portugal, To. hos — — 0 22 42 0 5 55 1 4 —t 4 
Be f IOC — ——7 4 Þ 3 14 +|t 4 
Savoy, Carolts\ Others 10 10% 39 b 6 3 f 5 5 
Sedun, Nicol, dan, Adrian —[ 1 54 45 Þ 5 8 f 4 Fit 4 
Colod, Urſus, as Berne N 535 | 
Turones of France ———- ———10 18 264 Þ 9 37 z 2414/2 2 
Vieryſers, Double—————————| 4 10 138 ſo 1 154% ſo 2 40 2 
: Single accordingly SA. I do. Tee. | 924 


The Coines that are all Braſs uſed in Foreign Countries are many, and admit of ſe- Baſe Coines 
veral Subdiviſions : But (as the Lawyers ſay, de minimus non currat Lex) they being ſo inconſid erable. 
= {mall and inconſiderable, and few of them being currant in any other place than re- 
= i{pectively where Coined, are not worth the remembrance here. | | 
- Nothing is further needfub to finiſh this Chapter, then to ſhew how to ſet down or Geodæticals 
expreſs any Geodetica! Number, which to do, place the higheſt Denominate Number bor to be Pla- 
to the lett hand, and all the reſt in a ſtraight line in order to the right hand, with a . 
little line, or prick or two, or ſome ſuch note of diſtinction between them; and over r 
the head of every Number, or near the ſame, ſet the Character, Symbole, or Note, 
whereby it may be known of what nature or kind of Geodætical the ſame is, as to 
expreſs Four Pounds Twelve Shillings and Three Pence, ſer them as at A. Ten Ounces 
Three Drains, Two Scruples, and Fifteen Graines, as at B. | 


3 © 8 © d 
„ 3 or thus 4—12—3 or thus 4＋ 123 
8 E419 p 5 3 3 g. 


B. 10 3. 2 . 15 or thus 10— 3—2—15 or thus 10 3＋2 415 


And if the Geodeticals be frafted in like manner after the Number is ſer down, Example in 
Place the Denomination at or near the head thereof, as £4. 3s. fl. 313 Ton, &c. graded 
Which Numbers, though Withour thoſe Denominations ſhould have been as Abſtract Geodæticals- 

Fractions; yet now are reſtrained by thoſe Denominations. The firſt to be one Quarter 
or Fourth part of a Peny, which is a Farthing. The Second to be Two Thirds of a 

Shilling, which is 8 Pence; for one Shilling broken into Three parts or Groats, two 


| of 
g 1 


na Coin Weight, &c. though not expreſſed, where the Denominations or Notes do 10 
© expreſs them to be Foreign Geodeticals, 
515 5 RS \ : 4, a 


Integers and 


of chem will amount to ſo much. The third Fraction like w iſe now is Four Fifths of; 
pound, which is in Value 16 5. for if one Pound or 20 3. be divided into 5 parts, ay 


4 of chem parts be put together, it maketh 163. The Fourth Number is 3 Tons, aq | : 


; 17 Twentieth parts of one Ton, that is 17 Hundred, whence alſo is to be obſeryg 
hat when an Integer and a Fraction is mixt, the Fraction is alwaies ſet to the r 1 
handiof the Integer, and is a part of parts of one of thoſe Integers, let the Geodetic 
Denomination be what it will. So 4 4 l. the 5 ſhall underſtand a quarter of 1 J. not: 

quarter of 4 J. and the like of all others. 
Engliſh Geo- further alſo; may be obſerved, to ſave the often repeating the words Ster ling, 9 
dæticals Engliſb in the following Examples; let the fame be underſtood to thoſe Geoderical; q 


* 


H AE. IE 
75 . | p Reduction of Geodaticals. | 


Simple Ele- I HE Nature of Geodzticals with their Notes and Denominations declared in the 
ments of præcedent Chapter, the reſt of their Simple Elements are next to be ſpoken to, 
Gcodæticals. Geodeticals, as they partake of the Nature of Abſtract and Contract Numbers, ani 
wm agree ariſe from others; ſo their Numeration is both Original and Ortive; that in Addition 
2 Subſtraction, Multiplication and Diviſion; and this in Reduction. And (as Fraftions) 
FaaZims, have properly their Ortive Numeration, though bur accidental, and for conveniency, fil 
firſt under conſideration, before the more Eſſential, and Original Numeration. Vet diff. 
rent herein, that Reduction of Fractions declareth the proportion of one Number to ano- 

ther, or of broken parts to broken parts; but Reduction of Geodeticals, the Dehomination 

of one Number, leſſer or greater contained in another. © r. 
Reduction of Keduction of Geodaticals bringeth Numbers of one Denomination to another, and ſ 


what uſe and ſheweth how to expreſs one and the ſame Number in Value under different Names ot 


bow called. Denaminations. As 8 3. or = of a Pound, which is alike valuable. For which reaſon 


Reduction ĩs ſometime called equation. And ſometime is uſeful to avoid Fractions, 
ſometime to facilitate thoſe Operations which without Reduction are tedious. The 
Reducend Number given to be reduced is called The Reducend, The ſeveral Denominatiors, 


R d 4 . : . o 13 185 
Ne 3,4 are Keducers. And the Number obtained by Reduction is the Reſult. 


The Sorts of Reduction of Geodaticals is either General, or Special. 7 
| Reduction. | | 1 : jt + | 
| Synthetical, 
7 (Proper * 
: 3 | Analytical. 
General Reduction of Geodeticals is yrical 


or (Analytical. 
proportional ẽ and 
Synthetical. 
Proper of the Proper Synthetical Reduction ſerveth to reduce Subtiller or Smaller Denominations 
Firſt Sort in. into Groſſer or Greater, as Pence into Shillings or Pounds, &c. and is performed by 
cluded under * F 4 | 
3 Caſes. Djviſien under one of thele 3 Cales. {5 a9 
1 1. Caſe. When the Number to be reduced is Single- Integral, and the Denomina- 
Data Single. tion deſired is ſingle. 


Quaſita Single Then divide che Number to be reduced if it may be, by ſo many as one of the 


Rule, Greater do contain of the Leſſer Denomination ; If it cannot be divided, abbreviate 


fit as a Fraction, 


1. Example. 1. Example. To know how many Pounds Ster ling are in $1600 Pence. I divide 


8160 by 240 the Pence in one Pound, and the Quotient 340 l. is the Reſult. 


1 

Reducend $8x600(340!, Reſult, 

Reducer 244 0 
2 


2. Exanthlt, 


5 4 


Chap II. d. b Geodaticals: 5 153 
| s 2 ng e 1 3 , "4 1 13 1 ; "yp" 1 1 N. > : 1 a W 
>. Example, To know what parts of a Pound 8 5. or 8 d. are, becauſe 8 will not be 2. Eranyle. 
divided by 20 the Shillings in a Pound, nor yet by 240 the Pence in a pound; they are bY 
both abbreviared as Fractions, and 8 5. at A. is {een to be 5 1. and 8 d. at B. 36 l. 


f 4“ FO OT e h 


2. Caſe, When the Reducend is Integral and ſingle, and the Denominations e- 2. 
fired ate plural. f . 26 2yntt Data, fingle, . 

Then divide the Reducend, by ſo many of. the Denomination given, as make one of Vita F Taraf 
the next Greater deſired, and then ſucceſſively continue the Diviſion of the Quotients Rule. 
reſulting by ſo many as make one of the next Greater Denominationdeſired. 5 

1. Example, Lo know how many Shillings and Pounds there are in the former Sum 1. Example. 

of 81600 d. Firſt I divide 81600. by 12 the Pence in a Shilling, and the retulcing 
Quotient is 6800 5, which divided by 20, the Shillings in 1 J. the Reſult is 340 J. as 


before, | 


9 | 
8x600 (6800 s. (340l. 
e | 
TY | 


2. Example, To know how far 285120 Barley-Cornes laid end to end will reach, 2. Zxamp!e, 
dividing by 3 the Barley-Cornes that make 1 Inch, and by 12 the Inches in 1 Foot, and 
by 5 the Feet in 1 Pace, and by 1056 the Paces in 1 Englyh Mile: The Reſult is 
11 Mile. And the ſeveral intermediate Quotients declare the reſpective Inches, Feet, 
and Paces therein. 1 os | 
ff C206 „ Je] 
285220 (95940 (7929 (x584 (1:74; or 15 Mile, 
3333 æZzaæa F355 956 17 
Xx | : 
3. Caſe, When the Reducend hath ſome Fraction annexed thereto. . > oh 
Then reduce the Reaucend into an Improper Fraction, and divide the fame after the Data mixt. 
manner of a Fraction, by ſo many of the given Denomination , as make one of the Rte. 
deſired Denomination, Or elſe divide the Whole Number firſt, and add the Fraction 
to the Quotient, 6 | | 
Example. To know how many Shillings are in 1963 d. Firſt I reduce 1 96+ into Exarole. 
the Improper Fraction 43+, and then divide by i 2, the Reſult is 164 5. or dividing 196 
by 12, the Reſult is 163. 4 d. ro which the half-peny added makes it 8 5. 44 d. all 
one with 16 F 5. | | | e . 


% — 
hos 33% 121393) (231.1635. or thus 5016. 43 
Thus 196 1/3 = 1675" 8 1 
E 16.1 


2 


Proper Analytical Reduction, ſerveth to reduce Groſſer or Greater Denominations proper re. 
into Subtiller, or Smaller, as Pounds into Shillings, or Pence, &c. and is performed by duction of the | 
Aultiplication under one of theſe 3 Caſes. ro „ | ſecond fort in- 

1. Caſe, When the Nnmber given to be reduced is of one Denomination and Inte- m"— under 
gral, and the deſired Denomination fingle. 5 1 

Then multiply the Reducend by ſo many as one of the Greater do contain of the Data, Single 
Leſſer Denomination. : | Quztita Single: 


Exanple, To know how many Pence are in 340 1. Sterling, I multiply 340 by 240, Pu | 


rg ſo many Pence are contained in one Pound, and the product 81600 is the 
eſult. | | ; 
Operation 340 J. 34 0 Reducend 


240 d. 240 Reducer 
13600 * 5 
9 | 


81600 Reſult. 


In 340 J. Ster l. $1609 pence 
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| 2. 
Data Plural. 
Quæſita Plural 


Rule. 


I 0 Example. 


2. Example. 


Examples in 
ſeveral Den- to a Leſſer D 


minations. 


Of Geodaticals. © Lib. II. Partl, 


2. Caſe, When the Reducendis Integral and of divers Denaminatians, or it is deſired 
to know how many of the ſeveral intermediate Denominations (if any ſuch be) are be- 
tween the Denomination given, and that into which it is to be reduced. - Fe 
Then multiply the Number to be reduced by ſo many as one of the next Leſſer De. 
nominations to the Regucend containeth, and ſucceſſively the Product reſulting by ſo 
many as one of the next Lefler Denomination to the Denomination of the Product doth 
contain. And if any odd Numbers belong to the reſpective Denominations add them 
to the reſpective Products after the manner of Integers. 
1. Example, In the former Sum of 3401. if it were deſired to know how many Shil- 
lings as well as Pence were contained therein. I multiply 340 J. by 20, the Shilling in 
i Pound, and the Product 6800 are the pou N which multiplyed by 12, 
the Pence in 1 Shilling, produce 816004. as before. See Cc. 
2. Example, If it be deſired to know how many Shillings, Pence, and Farthings 
there are in 355 I. 155. 4 d. 39. Sterling. After Multiplication by 20, the 15 s, are 
added, and after multiplication by 12, the 4 d. are added, and after multiplication by 4 
the 34. are added as at P, and the Total Reſult is 341539 4. moon) 


340 l. ini 46 96 5 
20 e 135 20 9 5 
6800 5. e 
. F010 = GS 
13600 R 7116 . 
6800 e e | | I2 
C. 8 & OE 14230 | 
5 e 71154 added 
— 
85384 4. 
” + 
341536 
3 added 


1 — 


D. 341539 4. 


In like manner any Geodetical of like Nature Engliſh, or Foreign may be reduced 
Denomination, obſerving to multiply by the Number of Leſſer Denomi- 
nations contained in the Greater, and adding the odd Numbers if any be. | 


Examples m Long Meaſure, 


Long Meaſure. How many Barley Cornes being laid end to end will reach from Rye to London being 


60 Miles? 
Thus 60 Miles or Thus, 60 Miles 
| 8 1056 
480 Furlongs 5 360 
40 * | 300 
— | | | 600 
19200 Perches. 3 
j 197 63360 Paces 
115200 : 
19200 | 316800 Feet. 
9600 22488 | 
316800 Feet 633500 
we 316800 
633600 | 3801600 Inches. 
316800 3 
3201600 Inches, | 11404800 Barly Corns. 
3 | 


+1 1404800 Barly Corns 


2 Arn .. 


Of Geadeticas, 8 | 155 


8 

bY j 45.008 „ 

Sree bk 4 * 
: 

LICE 


a | | Exanple in _ Meaſure. 
7 in 1423 leres, 2 Kode, 30 Perches; How many Perches ? 85 Saure 1 * | 
Thus 1423 Acres. | : 1 | 85 
4 N or thus, 1423 Acres. 
160 Perches i in 1 Acte. 
369 8 — 
2 added WER 85380 
3 | 1423 
5694 Roods 110 added 1 I 10 Perches, 
40 8 „ 
| wt 247799 o Perches reſin. ; 
2277609 : 
e 
227790 perches 


ken. in Weigh. |. a 


c. F. i | oy 
In 1 N 0 erden, Weight. How many Grains 1 — 


11 ow: 2 1 mo. dr. Thus TR * 
1 | ES at „ „ Pounds in i C. 
2 added LE 195 added 76 tb. 
— . FE; | 197 7 
78 qr. 7 
1898 a | — 424 P.. 
yo · 0 | 9605 i th 
156 17632 
20 added | EE © 
| | | 15428 
2204 tt, 7 * K ———ů— 
185926720 Graines reſulting, 
: 13224 5 | DRE SU 
; - S204 12 8 5 . 
f 35264 7 N 
5 , 
282112 5 
; , 
: 845335 J 
| 16926720 gr. 
Example in Time. 
E In 40 Years, 12 Dayes, 10 Hours, How many Minutes ? Time. 
40 Years. 
2 3 P | Beſides the 12 Dates in the Reducend, are added 
12022 10 more, (which is 22 in all) becauſe every 4th. 
eee ee = being Leap-Year, and that year having 366 
14522 Dayes ies in 40 Years : iS 10 Daies. 
24 
58488 
29244 
10 
— remeron 
350938 Hours 
60 f 
21056280 Minutes. 3. Caſe. 
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rote, 3. Caſe, When the Reducend hath ſome Fraction annexed thereto. 5 
Data mix. Then Reduce the Reducend into an Improper Fraction, aud multiply the ſame oil 


Rule. ter the manner of fractions, by ſo many of the given Denominations as make o/, 
JJ. ß. STIL OS GEE Ls 5 
Example. Example, To know how many Pence there are in 16 3 I reduce them into 1, 
Improper Fraction 23, and the multiply by 12, and the Reſult is 196 2 4. 
MN 2407 
131 1 14 999 n, 8 1 
7% — x — = —⅜. . — 244. 
e e 2 oy 2 4 2 25 i 
; . 2 ; | 0 x 


Proper Reduition of both ſorts, Caſe by Cale is alternately proved by he or; off 


— 
8 


1. Example. 2. Example, In 108 Pieces (or Ryals) of Eight, at 4 5. 4 d. per piece: Hora 
ny Crowns Engliſh at 5 s. per Piece ? „ "| 
Here Pence being the Denomination common to both, the Product of 108 nn 

plyed by 4 5. 4d. or 524. and divided by 5s. or 604. giveth 93 + Crowns, 
Reſolution, or 93 Crowns and 35s, Sterling. © 


gl 2 by the former Examples is evident without further inſtandſdge. 155 
| Proportional Proportional Reduction, is both Analytical and Syntherical, uſing both Multipicai 
| Keduction and Diviſion, and helpeth to reduce Denominations of Meaſure, Weight, Coine, «| 
1 . of one Kind or Countrey to another, Engliſh to Foreign, and Foreign to Engliſh, ni 
A "HOW" called Proportional, becauſe it properly belongeth to the Doctrine of Proporrion: ui 
1 Rule of Three handled in the 4th. Book, where more fully thereof may be ſeen. wil 
1 If an Unit, one becauſe often in that Rule an Unit falls to be one of the Three Numbers, , 
"i f So _ neither multiplying nor dividing becomes uſeleſs, and fo ſuch kind of Redudini 
n_ aq Caſes _ Queſtions become tranſient when the given Geodeticals contain in them ſome hr 
Fil Denomination or Value common to both, and may be tranſlated hither under 3 C 
1 „5 1. Caſe, When the Geodætical given is Integral and Single. = 
wo Data, Single. 1. . f 1 
0 * Multiply the given Number by ſuch common Parts or Value, as make one of ii 
k Denominate Integers, and divide the Product by the common Parts or Value in 
0 other. + n 05542 ps aa 5 
1. Example. 1. Example, In 300 Ells Engliſh, How many Vards? „ - 
| Here becauſe Ells contain 45 ſuch Inches as Yards 36, or 5 Quarters, as Tard 
I I multiply the 300 by one, and divide the Product by the other, and find 375 La 
= „„ x 1 or thus 300 32 
1 — 228 yards TH 
i 1500 23509(375 — 0. 
M0 I200 3666 1500 
5 13500 
ſi 
"1 
a: 


Thus, 108 orthus 108 
1 55 + ng | 362 N 
= 264 1 
432 * ; 216 60 
36 | 540 
468 | 56 16 


4 S 2. Caſe. When the given Geodetical is Integral and Plural. | 
Dots Plural. 1 * all the Denominations into the loweſt, and then divide or abbrevu- H 
re. ” 


1. Era 
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I. Example, To know what parts of a Pound 5. 64. or 124. 34. 29. are, 1. Exanpte, 
Theſe Numbers reduced, the fir ſt into Pence, and the ſecond into Farthings, and abbre- 


usted becauſe they will not be divided: Declare the former 3 J. at E. and the other 


* 


221. 06-0 0 5 
: 57.5.6 d. — | f | F. LY 4. 3 d. 2 7. 
14 3 24 390 [$9 l. 
70 240 124{ 8 123 9 eo 
93 147 | 
Os 
590 


2. Example. Suppoſe a Ropemaker marry his Daughter to a Sope-naker, and for her 2. Example. 
Portion give her Twenty Ropes, and on every Rope 20 Knots, and on every Knot 
20 Purſes, and in every Purſe 20 Three Half-pence : How much Money had ſhe for 


her Portion? TH 
To reſolve this Queſtion, the number of Three Half Pence is firſt known by Aul. 


5 ; : "tiplication, and then dividing that Product by 8 the Three Half Pence in one Shilling, 


and after by 20 the Shillings in one Pound; or elſe by 160 the Three Half. Pence in 


one pound: The Por tion is found to be 10001. 


20 Ropes 
20 | FE 
400 Knots —E o 2 1 
— . — { 1000], 
20 : 8 1000[[J. 16 & 
8000 Purſes. 
20 
160000 3 Half-Pence 
3. Caſe, When the Geodetical Reducend is a mixt Number, or a Fraction. e 
a f Data mixt, 


lf a mixt Number reduce it into an Improper Fraction, and let the Numerator o 
dhe Fraction Proper or Improper be multiplyed by the Parts that make one of the De 
WE nominate Integers, and divide that Product by the Denominator with the common 
parts deſired if any be. And thus the value of any Fraction or Remainer upon a Di- 

= viſio may be known. | | +” 

1. Example, To know the value of #7, J. The Numerator 7 being multiplyed by 1- Example. 
the parts of a Pound, which are either 20 Shillings, 240 Pence, 960 Farthings, G 0). 
according to that part multiplying, dividing the Product by 10, the Denominator ; 

[hall the Quotient of that Diviſion be denominate. 


or Fractions. 


i 


2. 20s, | 240% 0 100 % % f . 
10 7 149 . „„ 7 T 0 
— 17 0 145. 3 4 672 2 
1 1680 268 oo MLT 
3 | 7238 145. | | 


8 5 Example, To know how many Liures Tournois at 20 d. per Liure, are in 1001 J. % Example. 
55 ing. The 100“. reduced is: which multiplyed by 240 4. the parts of one 

eser produce 48240, this divided by 2 the Denominator multiplyed into 20 the 
common parts of the Liure deſired, reſolve the Queſtion into 1 206 Liures, 


201 201 

Thus W 240 
8040 
9 
48240 


— Ss Proportional 


158 0 Geodeticals. Lib. II. Part J. 
' Proef of In- Proportional Reduction of each ſort is proved, by reverſing the Queſtion and Work, 
bor ional Re- by making the Diviſors and Multipliers in the one Queſtion, the contrary in the other. 


þ a autton, As in the former inſtance, If 300 Ells contain 375 yards, and they were given to know 
{| how many Ells were therein, Then multiply 375 yards by 4 (the former Diviſor) and 
my that product 1500 divided by (the former Multiplier) 5, will return 300 Ells, and ſhew 
the Works right. = 


Special Re- Special Reduction conſiſts in ſome Select Rules more brief and commodious than the 


duction what common way. As 
and how done. 


0 1. To bring Pence into Pounds, Shillings, and Pence at one Work, divide the Sum 
pence brouzht to be reduced by 24, and from the Quotient cut off the right hand Figure, which is 
into Pound, &c. Primes, every Unite in Value 25. and the Remainer of the Divilion is Pence. 8 
at once. Example, If 85390 Pence be divided by 24, | take 124. for 1 s. out of the 22 

| Pence remaining on the Diviſion, and add to the 14.5. or 7 Primes cut off from the 
Example. Quotient, and with the 104. left of the 22, I obtain the Total 355 J. 15 5. 104. 


4 n — = 22 — — — — 
— — 5 8 . A oo en Wu EI TSS, ME: eo * _—_ 
* — oy — wr Y — * 1 rn oe. — 2 — £6 — — B - 
<EEA FOOTE IE: oa oh n 1 — 2 —— — _ on — 
= - = _— — — —— - " PREY -_ 
= —_— a — = — = 7 _ 
— — * 
- 


5 4 8 
1 8 We ka 
1 1 74. aver... : Common Way. 
4 85399, 35517 | 
| | SEO? cog nit: 36h 8 
+ FI . 222 35514 1 | 25 
"4 —ä — 8530 o d. (7x(15 5. (355 l. 
6 1210.  \,.XSSX8.: 2220. 
oY: 355:15:10 TT X ＋A 
1 2. 2. To bring Farthings into pounds, Shillings and Pence, at one work, divide the Sum 
| Farthings 


5 - 
— *.. 2 


5 
* 
2 
3 

2 


511u7ht into by 85, and from the Quotient cut off the right hand Figure as before, and for every 48 
Pounds, &c. remaining add a Shilling, the reſt are Farthings. 85 

at once. Example, If 417231 Farthings be divided by 96, the Quotient right hand Figure 
Example. 6 is 125. the 15 left on the Diviſion is Farthings, or 3 d. 3 q. added make the Total 
| 4341. 12.5. 3 d. 3 . N | | | 
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Pip E 
A 0 4 — 
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45(1 f | Common Way. 
3349(5 1. primes * 
4 3406 
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2 (3 J. Sxz(3d, 1s. l. 


95666— 
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4 r 104077 Leg * ent 
999 334+ 12: 1 e RE 434 4 
enn DOTS 50 TBE: >: | | . 
434: 12:34 fe 
3. 3. To reduce Pounds into Shillings, double the Number of Pounds, and to the 
84 _ 104; right hand adjoyne a Cypher. TOE | IT 07 On 
= wot ge Example, If 30. be brought into Shillings, 30 doubled is 60, and a Cypher ad- 4 
| joyned makes it 600 s. : | | . 
OE The Common way. 7 
zol. - 366 6 | 
N 8 ; 
TO 28 4 
GOO 5, 609 5. 61 
IG 2 4. To reduce Shillings into Pounds, cut off the right hand figure, and take half the AW. 
a reſidue, as in the 1 3th. Section of Diviſion of Integers was taught to divide by 20. 5 
e Example, If 8692 s. be brought into Pounds, 2 cut off che half of 869, the reſt Wl 
Exempls, is 4341. and 1 remaining makes 2 cut off to be 12 5. | 
(15. ; Common way. | 
869'2 
1 
434 |. 869(2 (434 1. 


222 © 


I accept Groats be 


14 Groats, 


ha p. II- 
f 5 To redue 


6. To reduce Pounds 
eien Number. 3 | 
_ E:wmplc, 45 l. brought to Primesis 450 Primes. 


450 Primes. 


348 J. 


60 


— ——@S 


20880 


TRE ny 
Jo WE 
2 2 \29% 51. 


173 Primes 


S 2200 Groats. 
208 (1491 Dollars, —— 


Of Geodeæticals. 
e Shillings into Pence, double the Number 
uce nearer to the right hand, add it to the given Number. 
* P Example, To bring 16 5. into Pence, the double of 16 is 32, 
= .-inoly, make 192 Pe 
1 ae 155 Common way. 


into Primes or 2.5. adjoyn a Cypher to the right hand of 


Common way. 


45 
10 


450 Primes, 


7. To reduce Shillings into primes of Pounds, Take half the 
Example, 3 46 Shillings reduced make 173 Primes. 


Common way. 


246 


— 


222 


8. To reduce any Number to another Denomination, that hath more Common Parts 

chan one, any of thoſe Comm 

make the work ſhorteſt. 
Example, If one Dollar be wor 


on Parts may be taken and thoſe are to be cholen , that 


y 


| | th 45. 8 d. How many Dollars are in 348 1. Here 
becauſe Groats as well as Pence are common parts to 4 5. 8 d. and alſo to Pounds; 


fore Pence, and working thereby find 14.91 Dollars and 6 Groats 


Common way. 


13920 


6960 


83520 


pꝓecial Reduction may be proved by the General, as in all the laſt 8 Examples is ap- Prof of Spe- 
Parent, the Reſult by the Common Way is equal to the other. 
Jobnſon adviſeth ro prove the Fractionary Operations in Geodeticals by finding t 
WE Value of each Fraction, and com 

e alike if the work be right. | 
= Exaple, If 31. and ; J. be reduced to one Denominator as Yulgar Abſtract Fra- 
7 (Hons, they make ; and. g, and becaule 2 J. is 105. 
aud ſo is 51. their Reduction appears right. 


pare them with their value after Reduction, Which wil 


and fo is 3 J. and * 1. is 6. 8 4. 


5. —b, 


9 


given, and placing it one 
laced and added ac- 


brought into 


Pounds into 


given Number. „ 
| Shilling into 


173 Primes 


eduftion by 
any of the 
Common Parts, 


ene 


Js 20(1491 Dollars 


cial Reduttion 
he Johnſon's 
of of Re- 


2, Evamp je, 


160 Of Geodetical, Lib. II. Part] 
2. Example, If * of + of + of 3 of an old Harper, or Nine-pence be reduced, i 

will make J or Three-pence; and fo by finding the Value of the Right hand Fractio 

3 it is 7 Pence, of which + taken is 64. and 5 of that is 4 4, of which 4 is 34 


alſo. | 
7 OKI 
1 Addition of Geodzticals. 5 
x "he 5 +4 
=_ „ -- Wan Daition of Geodeticals may be conſidered according to the different nature of e 
a g i anther FN Geodeticals propoſed to be added. _ N ee ha 1 
= t. I. Caſe. If the Numbers to be added be Integral Geodeticals alone, and of the fans t 
1 | 1 1 Denomination, a a 1 1 
Wil Then add the Numbers as Abſtr att Integers in Book 1. Part 1. Chap. 5. and to the i 
9 Rule. Total adjoyne or underſtand the Denomination given with the Numbers to be added. 
| 1. Example. 1. Example, Two Flocks of Sheep, one of 910, and the other of 563 are tobe 
1 added, the Total ſhall be 1473 Sheep. . 
41 2. Example. 2. Example, Three Men are indebted to another, one 340 J. the ſecond 5 20 l. and 
1 the third 600 I. The Total of thoſe Debts ſhall be 14601. 
. | Firſt Example, EET Second Example. 
910 1 | 340 Ep 
A 563 poheep. N . 


600 


Total 1473 Sheep. 


* 


Total 1460 * 


2. 21. Caſe. If the Addends be Integral Geodæticals greater and ſmaller of different 
Ivtegers of ſe- Denominations, ü i; bg H e A en er 1 oY 
veral Denomi> Then place the greater Denomination alwaies to the Left hand, and in order to the 

| 25 pace he Righthand the next Denominations, and alſo Units under Units, and Tens under Ten, 
Data. &c. of every Denomination reſpectively, and Numbers of like Quality or Denomim 
tion under Numbers of the ſome Quality or Denomination. And when there are wat 
ting ſome Denominations to fellow with others, ſome ſupply the places of ſuch war 
ting Denominations with Cyphers. 5 
To add them. Then begin with the right hand file, and ſmalleſt Denomination firſt, and addi 
all thoſe ſmaller Numbers together, mark how many of the next Greater Denomin 
tion, you can take out of the Total of thoſe ſmaller Numbers ſo reckoned up, and i 
many Units reſerve in your mind, and the Overplus, if there be any, ſubſcribe und Wa 
the line and file where you are reckoning, And as in Integers and the former ſort d 
Greater Geodeticals you reckoned the Article before, ſo reckon them you carry aui 
now into the next Left hand Denomination. And this do if there be 2. 3. or mot 
Denominations in the Numbers given to be added. | 
Example. Example, If 4 Men were indebred to me, viz. A. 22 J. 135. B. 15 l. 105. 84 
C. 10l. 55. 2 d. and D. 31. 45s. 54. or any other Sums, and I would know the Toi 
that is owing by them all. Then I fer them as at E. and beginning with the Pen! 
I ſay 7 and 2 is 9, and 8 is 17, which is 1 Shilling and 5 Pence over, wherefore | 
down the remaining 5 Pence, and the one Shilling I carry to the Denomination d 
Shillings, and the Work will ftand as at F. Then the one Shilling I carry and 4 1 
and 5 Is 10, and 3 is 13, and 10 is 23, and 10 is 33 Shillings, out of which 1 can u 
but one of the next greater Denomination, which is Pounds, and there reſteth 113 
which I ſer down as at G. Now the one Pound reſerved I add to the next Deno' i 
nation thus, ſaying 1 and 3 is 4, and 5 is o, and 2 is 11, where this being the Great bn 
Geodetical and higheſt Denomination of that kind, J reſerve the Articles to the e 
file, and ſubſcribe the digits as before in Integers and going forward find the Total i 
be 511. 135, 4 d. 
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| Chap. III. 


E. 

: | J. . a. 
| A. 22—13—00 
_ 9103 15—10—08 
| 77 C. 10 
WD 3-24-97 


we 
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— „ 4 
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F. 
„ . 
22—13—00 
15—10—08 
I 0—0FJ—O2 

3—04—07 


20 —— 


—05 


1 
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F A 
4 3 
+ * . 


G. 
1. 
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| 22—1 30 
15—10—08 
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- Hr: "hd 
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—_— ate. nn. She ed — 


13—05 


e L 
22—13—00 


- A | ; 
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2 > 
8 
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2-1 


15—10—08 
10 05— 22 


—.—97 
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51—13—0 5Toral. 


Some for the aid of their memory prick that Figure of the leaſt Denomination, Pricks uſed 10 
WS which being joyned to the other below it, gives more than one of the next Denomina - belp the demo- 
tion, and carry the Overplus to the next Figure, where when they exceed one of the 7 
next Denomination, they ſet another prick, and ſo ſtill carry the Remaines, and the 

W [1 Remain or Overplus, if any be, ſubſcribe under that File. 
ny Units as there be pricks unto the Numbers of the next Left hand Denomination, and 


tere proceed in like ſort, and 1 
= pricked. 
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813—13 04. 
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39810 107 


4921—11—141 


2598—1 i—o7 


„ 


* 


— 
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I 983—14'—02 . 
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And then carry ſo ma- 


4. 


5 4. 
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o in the following Examples the Numbers will be thus 


1 
5469—19 — 11 34619—10 —06'—2 
2492—08 —10* 32418—18—08—1 

24818—10—11—3 


5 | Example, 


In Addition of Weights, Meaſures, Time, Motion, and all other Geodeticals Engliſh 


and Forreign in this Cale - The like 


Troy 


Z0—1 1'—19/—23'—19' 


Addition of © 


and 


Order may be obſerve 


* 


 Avoirdupois-Weight, 
b. ounc. pts. gr. mites. c 3 $19 gr. 


12919 — 75219 


24—08 —12 —21—18 | ,30—13—0 —10—11—4—0—18 
$3—07 —09 —18 —13 241 —03 —3 02 —08—2—2—09 
Square and Concave Meaſures, 


Acres Roods Dates-work Perches Feet. Ouarters Bulhels Gallons Pints; 

141—3 9 35 2 | I 6* | 194 — . 7 

141—2⸗ 8·——2— 12. 1036- „ 4 

191 —0 4 - 1210 987- 3: 2 

n —3 ———0 ——05 1999-20 O 3 
Ml Time and Motion, 

5 Da yes Hours Hin. & econds, 1 ignes. Degr. Ain. Sec. Thirds. 
34 —236.—23.—59 i 59˙ 10 29 — 59 — 59 — 59 
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and 
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Caſe. 


when F racted, 


If the Addends be Fracted Ge 
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Examples, 
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odeticals, whether greater, or leſſer, or In- 


en proceed in the Addition with the Fracti 


ons as Fractions, and tt $ 
Sers, according to their reſpective Rules. 5 12 re Integers as 


das in the Examples enſuing. Examples of 


© Weight 
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Mixt. 
Rule. 
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TT Of Geodaticals. = Lib, II. Pan 
Examples. Example, To add I. with +1. the Total as at J, is #1, by Book 1. Part 2. Chap; 
| Caſe 1. And to add +1, and 5 l. together, the Total as at K. is 3 J. by Caſe 2. the, 

And to add 4041. with 185 J. the Total as at L. is 59 4 l. by carrying an Unite fa * 
the Fractions to the Integers, and adding them after the manner of Integers in Book, 


Part 1. Chap. 5. : : : 
SECS - $7 7 
T X 1 — a+ | 4 4 5 < 
pines OS RR 5 I 8 gang Z A 
— Xx — = — 1 
* | I ; 5 
6 80 — * 
59 


Proof of Geo- Addition of Geodeticals falling under the firſt Caſe, admits of like Proof with A 
dztical Addi- dition of Integers. And thoſe under the Third Caſe are to be proved, as the AdditinW 
tion. of Integers and Fractions, according to the reſpective Operations made uſe of in ti 
Addition: For if Integers be added, the Work is proved as Addition of Integers, ii 
Fractions, as Addition of Fractions. Addition of Geodeticals under the ſecond Caſes 
to be proved by Subſtraction, as is ſhewed in the next Chapter. : TE 
Proof by Nines, Addition of Engliſh Pounds, Shillings and Pence, in the Second Caſe in this Chapa Wl 
above ſhewed : Some Schoolmaſters reach to prove thus. Caſt away all the Ns 
from the Pounds to be added, and what remains double, and bring to the Shillings, u 
caſt away 9 alſo thence, and what remains treble, and bring to the Pence, and i 
the Nines being caft away there, note the laſt Remain, Then reject Nines in liv 
manner from the Total, and if the laſt Remain here be like the former, they app 
the Work. e eee e ee 
As in the former Example where the Total was 51 J. 13 5. 5 d. caſting away 
from the Pounds to be added, there remains 5, which doubled is 10, and 9 caſt then. 
from, 1 remains, which reckoned to the Shillings, and 9 caſt away as oft as can h 
there remains 6, this trebled is 18, from which twice Nine caſt, there reſts o to: YE 
brought to the Pence, and from thence all the Nines rejected there remains at leaſt 
then in the Total the Pounds make 6 Units, which doubled are 12, and 9 rejected lea 
3 to be reckoned to 4 in the Shillings, which 7 tripled make 21, from which 16 
which is twice 9 rejected, there reſts 3 to be added to ; inthe Pence , which ab 
| make 8 parallel to the former Remain. "= = ns 
The Proof un- But for the Reaſon above remembred in Addition of Integers, all the Proofs by 
certain. caſting away 9 is uncertain, and the true Proof of Addition is by Subſtraction, as be. 
Beſt Proof. fore taught in Subſtraction of Integers, and needs no further repetition here. = 
Proof of Addi- Addition of Geodetical Fractions beſides the Work above-mentioned may be provel 
tion of Fra. by finding the Value of each Fraction before Addition, and adding them as Geodai Wi 
_—_ by #9? Integers, and comparing the Total with the Value of the Total of the added Fractios. 
85 Example, If 2 J. be added to; J. the Total will be 3 I. The Value of f J. is 100 


and 3 J. is 6s. 8 4. which added together make the Total to be 16 5. 84, and 6 
much is 3 J. 


| 4. d. 
T. 20 | 1 290 =( | $0. | $ 0 240 f 
-l, 5 10. | E 65, gd. / 


$2 6 8| | 6" 5 _ 222 (165.8 
16 8 1200 
55 
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EFA. IV. 


Subſtraction of Geodæticals. 


Geodzticas IN Subſtrattion of Geodaticals, the different Nature of the propoſed Numbers is t0 
Subſtracted. be conſidered. ä | 


1 

bay 

: 4 
: ( Ig 
2 bro + 

1. Ca ; 2 Y 
OY 


E or denomination, 


3 Y modities with, and he did disburſe but 354 of them; then will remain in his hands 192. 


Clay, Les Of- Geodeticals. 
x. Caſe. It the Numbers given be Integral Geodaticals only, and of the. ſame kind 


* * 4 


163 


I. 

| 2 | | | |  TIntegers of one. 
Then ſubſtract the Leſſer Number from the Greater, as was taught in Abſtra cr Demmination, 

Integers, Book 1. Part 1. Chap. 6. and underſtand the remain to be of the fame De- 

nomination With the given Numbers, Va Lat lame De 


1. Example, If there were delivered to one 546 French Crowns to buy ſome Com: 1. Example. 


2. FExanple, If one deliver me to Keep for him 1006 Liures Tournois, and receive 2. Examples 
again at ſeveral times 82 1, then will 185 reſt. in my hands, TO GEE e 


x 1. Ex. Fx, A. : S Ws 2. Ex. L, Tour. — 
Delivered 546 . Delivered 1006 
. Received 821 
| Remaineth 192 | | Remaineth 185 


2. Caſe. If the given Number be Integral Geodeticals of different Denominations 5 
Greater or Smaller, Engliſh or Foreign, en ee 

Then place the Greater or higheſt Denomination of the Number from which Sub. veral Penamj- 
fraction is to be made alwaies to the left hand, and the other Numbers in onder wo ths news, : 
right hand, and under the ſame the Subtrahend, ſo as Pounds may ſtand under Pounds, Na K ace 19g 
Shillings under Shillings, Cc. likewiſe the Arithmetical Places of Units under Units 
Tens under Tens, Cc. are to be kept. And where any Geodetical Denomination is 


| wanting, the ſame may be ſupplyed with Cyphers to keep place. 


Then begin at che right hand and deduct the Lower Numbers or Figures of the Sub- 15 5, 
trahend and leaſt Geodetical, out of the upper ſtanding over them particularly, ſub. then. 
ſeribing the Remain 1 _ the ſame Files” | . ” : 

If the neather Figure happen to be greater than the upper, then in imagination bor. When borrowing = 
row one of the Denomination next to the left hand, and add to the upper Number, needful. * 
which is too little, and make Subſtraction from both, and ſubſcribe the Remain as bee: 


bſtr ack 


bs | fore; and for that borrowed accompt one back in the next File, reckoning the next 


Figure to be fubſtracted 1 mare than it is, or the next Figure to be ſubſtracted ſrom 


1b leſs chan it is. 


Example, If A. lend to B. 3441. 104. 64. and B paid A. 124 l. Py 9d. How Example. 


ö moch is yet owing ? I place the Numbers as at C. and becauſe 9 d. is greater than 6 d. 


I borrow 1 Shilling, which is 124. and put to 64. and from the Total 18 4 I take 
9 d. and there reſteth ꝙ d. then coming to the Shillings, I reckon that 1 that] bor- 
rowed and 16 is 17, which becauſe I cannot take from 10, the Number over them I 
borrow 1 Pound, which is 205. and put to the 10 makes 30 5. from which 17 raken 
there remaineth 13s. to be ſubſcribed, and that 1 1. borrowed reckoned to the 41. 
next maketh 5, which I proceed with as in Subſtrattion of Integers, and finiſh the reſt 


of the work accordingly, and by the laſt Remain find yet due to A. 2191, 1 3% 94. 
Ss $aD. Wl UE! | | e 
24x . | J. 5. | 8 | J. | 4. d. 
Lent by A. 344—10—06 Lent by A. 344—10—06 
Paid by B. 124—16—09 . Paid by B. 124—16—og D. 


.. 


Reſt due to A.219—1 3—og 


— 


When many Numbers are given from which Subſtraction is to be made, or many When the 
z Numbers to be ſubſtracted from one, or many: Let all the Plurals of each ſort be ſe- Data are mam: 
| verally added into one, as is taught in Subftrattion of Fntegers, and then proceed in 
Vu'bſtraction as above. : | | | es 
| In Subſtraction of Weights, Meaſures, Time, Motion, and other Geodericats; Engliſh Examples of 


WY © eig in this Caſe; Let the like order beoblerved; as in the enſuing Examples. Een 


1 
} 
*1 
1 
Ml. 
1 
= 
3 


— ——— — en — 2 
— — — - — a - 2 . — 
1 


— 
— 2 


: Weight. . | | Meaſure. 3 Time. 110 Motion. 
Ton. C. qr. 6. 3. Acres Roods Rods, Tears Daies. Ho. Sig. Deg. Ain Si 
40—18—3—24—12 340—2—39 [164t—330—19 11204031 
| _ 3 — —_— — ann 


I 


L 


FCC . HL INES, ST 
18—19—0—11—14 218—3—03 1302—334-23 8-00-49 
1 : | "Eh | * I Cad 1 IA DS ff 4 


FER — — 


3. Caſe, If the given Numbers be Fracted Geodeticals, Greater or Leſſer, or lnte Y 


3 
Fratiens o gral mixed with Fracted, 


mixt. I hben proceed in the Subſtraction with the Fractions as Fractions, and Integers « 


Integers, according to their reſpective Rules. 5 „ 
Examples, Examples, To ſubſtract & J. from &, J. the Remain is , I. as at E. by Bool 1. 
| Part 2. Chap. 4+ Caſe 1. And to Subſtract 4 J. from 3 J. the Remain will be 2, L 4 
at F. by Caſe 2, there. And if 33 J. be taken from 131. there will be left 9 3 l. by bor. 
rowing an Unite which is 3 Thirds, to take the 4 from, and for the ſame paying 1 to the 
3, which is 4, and ſubſtracting it from 1 3, after the manner of Integers above. mentio 


ned, as at G. | hazy 
ap | —_— 8. 


| | I by bot 
1. . 1l.— Lent 131. 
2 — 115 0 WO TI | Paid 33 
"3 4 3 | Gs 
31. . = 12. Reſt 94 
8 ; — 
* . # 


| hs f Geo- Subſtr aftion of Geodeticals falling under the Firſt Caſe | is proved like Subſtraftin | of 


dztical Sub- Integers and Fractions, And the Subſtractions under the third Caſe, as the Subſtractim 
— 5 8 of Integers, according to the reſpective Operations uſed in the Subſtraction: 
* e For if Integers be taken from Integers, the Work is proved as Suhſtraction of Integer, 
7 if Fractions from FraCtions, as Sab ſtraction of Fractions, and generally Addition by Sil. 
ſtraction, and Subſtraction by Addition. #24. 026 
Of the Second The Subſtraction of Geodeticals falling under the Second Caſe, admits of 'Geodeticd 
Caſe and reci- Addition for Proof. For if the remain be added to the Number ſubſtracted, the Ton 
py _ will be parallel to the Number from which Subſtraction is made when the Work is right. 
tion 7972 And conſequently when from the Total of any Geodetical Addition of this ſort, one or 
more of the Numbers added, be ſubſtracted; the Remain of that Subſtraction will be 
equal to the Reſidue of thoſe Numbers added into that Total; and thereby prove that 
Addition right. | x ERR 57 'T et 
Additionof this fort may alſo be proved by beginning at the left hand to ſubſtract 
the reſpective Files from the Figure of the Total under them, and if any thing remain 
to underwrite, or remember to make allowance of the ſame, in the next right hand Fi 
Sure of the Total, as was ſhewed before in the Proof of Subſtraction of Integers, Book l. 
Part 1. Chap. 6. For further Evidence view the Examples of Addition at H. and Si- 


ſtraction at I, 
Addition Proof by Subſtraftion. 
1 Thus or Thus | 
23=13=90. 224—L13—00 22—13—00 Fl—13—05 
H 15—10—08 10 7 
: 10—05—02 10-05 —02 13 —10—08 | 29—00—05 
03—04— 07 03-04 — 07 10o—05—02 — — — 
8 — — — = 03 —4—7 22—13—00 
51—13—05 51—13—05 — — — 
— —— — — * 29—00—05 
24. —0 — — 
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—_— - 7a 
ry a _ 


1 6 — | 5 07 Geodæticals. Lib. II. Part! 


£Q 28 
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+ = 2. 8 3, b ; N . * ' 
hap! V. f Geodeticals, 
| oh ap- FR o. | 
V 414 Fr | y „ N 1 , * 8 5 : oo * * y J « 
62 eee, eise bt coder evil onto lacs 
; / ra 10 Nd | | EW | 
5 ö ; | g ö 4 * , N & 5 1 0 k 5 7 « | a £18 IP! 7 5 : 7 8 ; 


4 8 
14 155 An 4 ' K | - F k 11 . a | 1 | | 
1. 14 5. mY 4 | mo 4 N / a 3 = i 
1—13—08 Lent by H. to I. at ſeveral time. 
4 N 5 fo” 1 
15—l0—08 ! FF 
8 , a 15 2 4 2 8 : „ 
J. 10—05—02 Kits at times to F. 


03-—04—O7 1 71 


29—00—05  Toratof all the pay ments to be ſubſtracted. 


2 
— 


a” 
ern : 1 
—_ -- | 1 3—00 - Remaineth due to- FH. 
[| 23—13—00 Re H. 
* 
% y : X 6 * N as 1 . » ks 4 * 7 
* N 4 * ol 1 * 4 — 8 * H 9 7 k : 14 


| $1—13—05 proof of the Subſtrattion: 12 


tegers, and compare the Remain with the Value of the Remain of the Subſtracted the Fakes 
Example, To take £1. from 4 J. leaves 1 J. the Value of 4. is 5 s. and Fl. is 6s. da. 

from which 5 5: ſubſtracted leaves 1 s. 8 d. and fo much is 1 4; 

| aber i OM > £2 


20 LJ 240 80 3 . | 1 1840 207 | 
LEPC ay — —— A of 84. 6 | | | — 1. A ae (= 15. $4. 
44 „ 8 | 12 Taz \1I2 | 
ene. 1p Hit 0 5 
1—8 | | 
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| . 32 12 LEY $i 1911 a j ad ; 1 - "4:4 : 
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i a TOY 1 . | 9 | 1 a 5 1 . 
Multiplication of Geodæticals. 


O multiply Geodaticals, conſider what Caſe the propoſed Numbers fall under and g.09ticat: 
accordingly proceed in their Multiplication. G5 | multiplyed. 
= :. e. If the Numbers given to be multiplyed be Single Geodetical: both Integral, I. 
boch Fracted, mixt Numbers, or the one an Integer, and the other a Fraction. Single. 
Then multiply the Integers as Integers, and the Fractions as Fractions, and the Mixt Rule 
Numbers as mixt Numbers; of the firſt ſort is to be ſeen, Book 1. Part 1. Chap. 7. 
. Example, If 30 Men ſtood in a ſtraight line, every one 3 Feet before the other; Example 1, 
and it were deſired to know how many Feet there were between the Front and the Rear. 
ruhe Anſwer is the Product at A. go Feet. of - 
2. Example, If 0 Plagks each of 1c5 Feet long were laid end to end; and the Que- Example 2. 
on were, how far they would reach, The Anſwer is the Product ar B, 420 Feet- 
. Example, If a piece of Land contain in length 10 4 Yards, and in breadth 54 Example 3. 
Yards: and the Queſtion were to know the Area, or Content of the ſame, or how 


It wy Square Yards the whole did contain. The Anſwer is the Product at C. 5 4+ Square 
lards. | 


+ CD = - 


a -*: ot c Cc: D. 


30 Men. 40 planks. 656 _ | 1 


3 Feet. l O2 Feet. Vards. e 
90 400 104 X 54 — or 543 2 ? S$ no a 12 


— 20 | 2 12 


Square. | 12 


2 —ͤ——— — 


U u 2. Caſe. 


Subſtraction of Geodetical Fractions, beſides the proof above mentioned may be pro- Prof. of Sub- 


ved by finding the Value of each Fraction before Subſtraction, and ſubſtract them as In- . 


4. Example, If z l. be multiplyed by $1. The Product is 12 / as at D. Example 4. 


: | © bd ME | 4 | | 17 3 1 
. Weight. Meaſure, Time. Motion. 
F Ton. C. qrs. B. 5. Acres Roods Rods, Tears Daies. Ho, ö Sig. Deg. Ain Sec. 


1 


0 — — 4 io i 
29—19—3—12—14 121—3—36 345—360—20 39-30-33 
1 8—19—0—11—14 218—3—03 1302—334-23 8-00-49-;3 
| SES. tinted 11 n n | | 
TY 1 , 4 1 5 Fs N e eee —  — 2 
3. 3. Caſe, If the given Numbers be Fracted Geodeticals, Greater or Leſſer, or Inte. 
2 ” gral mixed with Fracteds. 5 5 
es: Ihen proceed in the Subſtraction with the Fractions as Fractions, and Integers a 
Integers, according to their reſpective Rules. | 


Examples. Examples, To ſubſtract #, J. from r J. the Remain is £, I. as at E. by Book l. 
Part 2. Chap. 4. Caſe 1. And to Subſtract + J. from + J. the Remain will be A. J. « / 

at F. by Caſe 2. there. And if 33 l. be taken from 131. there will be left 9 3 J. by box. 

rowing an Unite which is 3 Thirds, to take the 3 from, and for the ſame paying 1 to the 

3, Which is 4, and ſubſtracting it from 1 3, after the manner of Integers above. mentio 


need, as at G. F 
Lit [ Lent—1 3/. 
Ihe Yon Of e I Paid 33 
aq 3 I I ITO 
7 


| Proof of Geo- Suhſtraction of Geodaticals falling under the Firſt Caſe is proved like Subſtraction of | 
dætical Sub- Integers and Fractions, And the Subſtractions under the third Caſe, as the Subſtractim 
ſtr e bo of Integers, according to the reſpective Operations uſed in the SubſtraQion: 
on e For if Integers be taken from Integers, the Work is proved as Subſtrattion of Tntegers, 
2 if Fractions from Fractions, as Sabſtraction of Fractions, and generally Addition by Sub. 

ſtraction, hand Subſtraction by Addition. | | SEM 11654; | 
Of the Second The Subſtraction of Geodeticals falling under the Second Caſe, admits of Geodetical 
Caſe and reci- Addition for Proof, For if the remain be added to the Number ſubſtracted, the Total 
8 Addi- vyill be parallel to the Number from which Subſtraction is made when the Work is right. 
e conſequently when from the Total of any Geodætical Addition of this fort, one or 
more of the Numbers added, be ſubſtracted; the Remain of that Subſtraction will be 
equal to the Reſidue of thoſe Numbers added into that Total; and thereby prove that 

Addition right. |: 23 Bas C 
Addition of this fort may alſo be proved by beginning at the left hand to ſubſtract 
the reſpective Files from the Figure of the Total under them, and if any thing remain 
to underwrite, or remember to make allowance of the ſame, in the next right hand Fi- 
gure of the Total, as was ſhewed before in the Proof of Suhſtraction of Integers, Book 1. 
Part 1. Chap. 6. For further Evidence view the Examples of Addition at H. and Sub- 

ſtraction at . . 8 2119... 


Addition Proof by Subſtraction. 
* Thus or Thus 
22—13—00 22—13—00 22—13—00 51—13—05 
H 15—10—08 15—10o—-8 — — — 
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Subſt ract ion | of G codet ic al Frail ions; beſides the proof above mentioned may be pro- prof. of Subs 


ved by finding the Value of each Fraction before Subſtraction, and ſubſtract them as In- 
regers, and compare the Remain with the Value of the Remain of the Subſtracted 
Fraction. Es © „ 

Example, To take 4 J. from + 1. leaves 1 |. the Value of 3 l. is 5 s. and Fl. is 6s. 84. 
from which 5 5; ſubſtracted leaves 1 s. 8 4. and fo much is 1 J. 
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\ Multiplication of Geodæticals. "Yar 


"TO multiply Geodeticals, conſider what Caſe the propoſed Numbers fall under and 
_ accordingly proceed in their Multiplication. | N 
1. Cafe. If the Numbers given to be multiplyed be Single Geodæticals both Integral, 
both Fracted, mixt Numbers, or the one an Integer, and the other a Fraction. 
Then multiply the Integers as Integers, and the Fractions as Fractions, and the Mixt 
Numbers as mixt Numbers; of the firſt ſort is to be ſeen, Book 1. Part 1. Chap. 7. 
1. Example, If 30 Men ſtood in a ſtraight line, every one 3 Feet before the other; 
and it were deſired to know how many Feet there were between the Front and the Rear. 
The Anſwer is the Product at A. go Feet. Tel, —— 
2. Example, If 40 Plagks each of 104 Feet long were laid end to end; and the Que- 
ſtion were, how far they would reach, The Anſwer is the Product at B, 420 Feet. 
3. Example, If a piece of Land contain in length 10 4 Yards, and in breadth 5+ 
Vards: And the Queſtion were to know the Area, or Content of the ſame, or how 
Lal Square Yards the whole did contain. The Anſwer is the Product at C. 54+ Square 
ards. | ; 


4. Exanple, If % I. be multiplyed by 3 l. The product is 1 J as at D. 


A. B. n ee . 
30 Men. 40 Planks. 656 Forth 7 
3 Feet, 107 Feet. Yards. — 
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2. Caſe. 


ſtraction of 


Fractiond by 
the Value. 


Geodzticals 
multiplyed. 


Roy + 
Single. 
Rule. 


Example i. 


Example 2. 


Example 3. 


Example 4. 


", Nu 
% 
* * 
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166 


2. 
One of the 
Data Single, 
and the other 
Plural. 


Example. 


Then reduce the Plural Number into the loweſt Denomination, and multiply the Re. 
ſult by the other, or if the Single Geoderical be a Digit or other {mall Nutaber ; you 
may eaſily multiply every of che Denominate Numbess ſeverally by that Number, and 
carry in imagination or otherwiſe to the next greater Denomination, ſa many as the fe-. 
ſpective products will afford, ſubſcribing the Remaine sw. 
4 If a Merchant pay to 20 Porters 1 4, 66. 8 d. a piece, and it werte de. 
fired to know how much Money in all was paid. Firft 1 J. 65. 84, reduced into 
Pence is 320, which multiplyed by 20, produceth 6400, and reduced back into Shil- 


lings and Pounds giveth 26 UL. 13 J. 4d. as at E, or otherwiſe 29 Eight · pences which 


is 40 Groats, or 13. 4 d. and the 13 5. carried to the place af Shillings leaveth the 


26 
12 


3. 
Data Plural, 


and the Pro- 


duct Simple. 
Rule. 
Example. 


4. 
Data Plural Compound 
28 "Then firſt aſtꝰd Reduction of the Numbers and Multiplication af the Reſults as befor, 


Compound. 
Variety 1. 


Example. 


4 4. to beſubſcribed, then 20 times 6. is & times 205. or 6 l. to be carried to the 


Denomination of Pounds, and the 13 s. left to be ſubſcribed. So at laſt the 61. added 


to the 20 times 1 J. or 20 l. makes 261, 13 % 4 d. as at F. 


6. 3. E. 4 Thus, or Thus, or Thus, 
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Simple, and of the loweſt Denomin ation „ „ 
Then reduce the Numbers into their loweſt Denomũnations, and multiply the Re. 


ſults as Integers. Ae r e 9 „ i 

— If 201. 165. 3 d. be multiplyed by 5 l. 4 5. 2 d. both being reduced make 
49234. and 1250 d. which multiplyed produce 6153750 4. and they if occaſion be 
may be reduced into Shillings aud pounds, as at C06. 
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4. Caſe, If boch the Given Numbers be Plural Geodeticals, and the product require 


divide the product by the product of every Leſſer Denomination, contained in one Gel 
ter multiply ed together. a | SE 1 
Example, in the Numbers laſt Exemplar y, becauſe 240 Pence are contained in 1 Pound, 
and Pence are the Leſſer Denominations in both the given Numbers, the Product of 200 
multiplyed by 240, which is 5600 dividing the 6153750 the product above-obtar 
ed, the Quotient will be 106 J. andiif the Value of the Fraction remaining be got 
and added thereto; the whole Geodetical will be 106 J. 16 3. 8 ; d. as at H. 
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, Caſe. If one of the given Numbers be a Plural Geodætical, and the other a single 
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: Caſe. If both the given Numbers be Plural Geodaticals, and the Product required 
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Or Secondly, Under the Reduced; Nunbers, Place, the. Number of Leſſer Deno- Varicty a. 
[mipacions. contained. in one Greater; and. multiply as in Fraction iy 

Example, Under the-before-redyced. Numbers 303 and 1230, pleging 240, and Exanple: 

mulciplying mem as. BraRtians, the alike. Product w wet ae lh | 
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Or Thirdly, If the Geodzticals be of one Nature, turn all the Leſſer Denominations Variety 3. 
into Fractionary Parts of the Greater, and multiply as in the th. Cafe of Multiplication 
| of Fractions, Book 1. Part 2. Chap. 5. or multiplying Number by Number carry ut 
of each Multiplication fo many of the next Greater Denomination as are therein, and 
Example, Becauſe the Geodæticals aforeſaid gre both one Nature, v. Sterling Mo- Example; 
ney, the 105. 3 d. and 4s. 2 d. turned into Fractions, and after Multiplication of the 
Integers 20 by 5, proceeding to add the parts of the Multiplieand theretg : The like 
product appears at CG e CE x 8 


20l. 105. 3 d. or 20 3 and 9 x 5 l. 45. 2 d. or 55 and 4 produce 106l. 16s, $4. 2, 


„ 140 81—2 . 
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Or, Fourthly, Multiply Number by Number, beginning at the left hand, and to find the uric 4. 
Denomination of the ſeveral products oblerve the firſt line ſhall be denominate, as the 
Multiplicand, the firſt left hand Figures of the other Lines of Production ſhall be deno- 
minate, as the Figures of the Multiplicand under which they ſtand, and all the other Fi- 
gures in each line refpectively are parts of one of that denomination, and are Nume- 
rators, under which for Denominator you may place or imagine placed as followeth, 
that is to tay, under the ſecond placed Figures to the right hand, the number of the 
next lefſer Denomination to the greater of the Multiplicand, and under the next right 

hand Figures the number of the next leſſer Denomination, and fo accordingly under all 

the Numbers And to add theſe ſeveral Lines of Production into one Total, firſt be- 
din at the left hand, and ſubſcribe the left hand Figures under a line in the place of the 
Pamer Nenominat ions as they ſtand, and then eolledt alb the next right hand Collumne 
megers together, and ſubſtriba them as in Audit ian of Intagers, and tor do with the 
| | I 16 Ap by Wes Tt nini 10 1 11 Integers 
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98 F Geodætical. 
Integers in the other Columnes, and then all the Fractions belonging to each line of Mn 
duQion ſeverally, and add them together; and what of the other Denominationg Us 
contained in them, place in their Order, and if any thing remain, reduce it to-a Nan 
of the loweſt Denomination of the Total. And laſtly add all theſe ſubſcribed Numbyy 
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into one Total. _ Rs > SOIT i Dn hs 
Example. Example, The former Numbers thus —_—_— produce for the Firſt Line 10 
50. 15. for the Second 80. 40. 12. and for the Third 40. 20. 6. as at L. A. 
then for 40 in the ſecond Line, becauſe Shillings is the next ſeſſer Nenomination u 
Pounds, 20 ſhall be the Denomiuator, and the Denominator to 12 ſhall be 2.40; th 
Pence in 1 J. and ſo ſhall they be 28 s. and Z's. And the like in the third line 23d. 20 
and ,*, d. Then collecting them as before directed for | the 58 f. is ſer 25. And my 
is reduced to q of a Peny by Abbreviation, and multiplying the Numerator by 2, 1 
ſo proceeding, the other Fractions make 1 4b 4. and the Numbers ſtand as at O. ay; 
for plainer Demonſtration another Example is added at P, where 2 J. 105, 34. 2, 
is multiplyed by 21. 55. 2 d. 24. Nee ee 
Denominatns Ii , H. am e . 4 Im om e 
Multiplicand 20—10— 3 0 F 24.* . ei us 
Multiplier 5— 4—- 2 W 3 
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Proof of Geo- 


plication. 


datical Multi- tion of Integers, if Fracted, as Multiplication of F ractions, that is in both by Diviſun, 


Provf of Multi- 


pling Fraftims Value of the Fractions to be multiplyed, and the Product 


by the Value. 


Proof of Mul- 
tiplication in 


the Third and 


Fourth Caſes, 


or 160 Pence, and ; J. being 15 5. or 180 Pence, theſe multiplyed produce 28800, 


Multiplication of Geodeticals is proved, if the Numbers be Integral, as Multiplics- 


as is further noted in the next Chapter. Be e 

Moreover the Maltiplications of Geodetical Fraitions may be examined, by finding tbe 

1 thereof, and comparing the 

lame with the Product of their Values, multiplyed as Integers; only obſerving to di 

*00 this Product by the Number of one of the Leſſer Denominations contained in the 
reater. | h | 5 | 

Example, If 31. be multiplyed by +1. the Product will be: 1. And 21. being 1 35. 44. 


- 
«> 


which divided by 240, the Pence or Leſſer Denomination contained in one Pound the 
Greater Denomination, the Quotient will be 1 20 Pence, or 2 J. as before. 


I 2 5 
3 . 1352 4 d. or 160 d. 1 | 
"ST OW-\t 5 | Wn | 
$03::F: by 3.1, = 15:0 or 180 d. 2880002200105. 
2 4 nee I 28c0 2 
1 3 1 Want 
2 nnn 


And ſo alſo the Operations of multiplying Geodeticals in the Third and Fourth Caſes 
of this Chapter may be compared the one with the other, the Leſſer Denominations be: 
ing in that Fourth Caſe conſidered as Fractions, and dividing for their Value according- 


| ly. 
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iy. Becauſe though in mulriplying Integers tte Multiplicand is increaſed in Figures and 
Value ſo many times as the Multiplier bontaineth Units 3: yet in Fractions, and that fort. 
of Multiplying Geodericals, .though the Figures may be increaſed ſo many times, yet in 
value the New Fradion or Product is made ſo much leſs. For a Fraction being proper- 
ly leſs than one, and making another Number ſo man times leſs alſo; Muſt needs pro- 
duce a Number fo much leſs, as the multiplying Fraction containeth parts in it, and the 
product is but the Value of a Fraction of a Fraction. — SG 

As in the laſt Inſtance, If 4 J. be taken for the Multiplier, then 4 of 135; 4 d. or; I. 
ſhall be 10.5. And fo is 3 of 15. which is 4 J. If + be taken for the Multiplier, the pro- 
duct 1 J. or 10 6. is leſs than 3 l. or 13 5. 4 4. by 4 thereof, which is 3 5. 4 4 and leſs 
than 4 J. or 155. by 3 thereof, which is 5.5. But in Integers if they be multiplyed un- 
der the Denomination of Shillings, the Product is 20 times 10 5. or 200 4. if in Pence 
28800, as before, which is 240 times as much. And this was the Reaſon for that 
Diviſion before to equalize their Value. Nevertheleſs this is to be underſtood of pro- 
per Fractions and Leſſer Geodeticals, for Improper Fractions are redundant, and in- 
creaſe by their Units they contain after the manner of Integers. | 
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O Divide Geodeticals, obſerve the Caſe the Numbers propoſed fall under, and pro- Geodzticals 
ceed accordingly in their Diviſio. 5 ” oiled. 
1. Caſe, The Numbers given to be divided being Single Geodaricals , both Integral, r. 
both Fracted, or Mixt Numbers, or one an Integer or Mixt Number, and the other Single. 
a Fraction. LES „ J . | 8 
Then divide the Integers as Integers, and the Fractions as Fractions, and the Mixt Rule. 
Numbers as Mixt Numbers, Of the firft ſort, See Book 1. Part 1. Chap. 8. and of the 
other, Book 1. Part 2. Chap. 6. e gs 


1. Example, If 41984 l. be divided equally among 164 Men, and it be deſired Example f. 
to know how much each ſhould have for his Part, The Anſwer is 256 l. the Quotient 
at A. | FC | 5 Ef 

2. Example, If a Lane be 11880 Feet long, and I would know, how many Rods Example 2, 
that is, I divide them by 16; the Feet in a Rod. And the Anſwer is 720 Rods, the 
Quotient at B. „ 1 „„ I PTn ay 1 

3. Example, If a Field be $45 Square Yards, and 1 ſide thereof be 104 Yards, and Example 3. 
the other (ide be; demanded, The Quotient anſwereth at C. 54 Yards.  _ . 


4 Example, If 4 be divided by 3 1. The Quotient is 4 J. as at 2. Erxanple 4. 
%%% mm ůV ! o ? . 9 
49840256 6 33 52 (1 eee eee eee 
ow 29 : Þ LOT 25 ork The. 7: 6 00'S 

166 . | | 
4 | | | Ny , | 
2. Caſe, One of the given Numbers being a Plural Geodztical, and the other a Single, 2, 


Then reduce the Plural into the Loweſt Denomination, and divide the Reſult by the Oe of the 
other. Or if the Single Geodetical bea Digit, or other {mall Number you may eaſie pa ee 
enough divide every one of the Denominate Numbers ſeverally, carrying in imagina- /. mn 
tion from the Greater Denomination to the next Leſſer, the Number remaining on Di- Rule. 
viſion of the Greater, if any be, reduced and added to the Leſſer, and make the Di- 

viſion from the Total. = | | 

Example, If 15 l. 13s. 1 d. be divided equally among 13 Men, to know how much Example, 
each Man had. Firſt, 151. 135. 1 d. reduced make 3757, and divided by 13, and 

after by 12 and 20, gives 10. 45. 14. to every Man, as at E. or otherwiſe di- 

viding 151, by 13; gives 1 l. in the Quotient, and 21. left, which 2 J. or 40 5. being 

reduced brought and added imaginary to the 13 s. makes 53 5. out of which 13 may 
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Data Plural, 

Simple, and of the loweſt Denomination, 
and the Then reduce the N umbers into their Loweſt Denomination and divide the Re- 
Rule. ſults as Integers. 


Example. Example, If 25640 l. 124. 6 d. be divided by $1. 45. 2 d. both being reduced 


4. 
Data Plural, red [Canoe 
_ — Then after Reduction of the Numbers as above, if the Dividend be the Reduction 


Rule b, Re- of the Simple Product, Multiply the Diviſor thus reduced by the Number of the Leſſer 
duction. Denomination contained i in one Greater, and 2 Product divide the Dividend. 
Example. Example, If 256401. 125. 64, were to 


Rule without But Secondly, If the Product given to be divided were compound without Redudion 


Example, If 106 l. 165, 83 d. be divided 1 =P 45. 2.4. both reduced make 223125 and 


* * after Diviſion the Quotient is 81, or 20l. 105, 34. is found at J. 2 
be ore. | | 
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be had. 4 times to be ſet in the Quotient, and 1 5, will be left, Which being 1, d and 
added 0 the 75 makes 135 ou d Pick the Bar thingy 
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3. Caſe. Both the given Numbers being Plural Geodeticals, "and the Quoriene gelte 


into Pence make 6153750, and 1250, which divided yield in the Quotient 4923 d. 
of; which if occaſion be, may be reduced ee and * as at G. 


I. 6. d. L So d. | 
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#159750 PE. 1230 


4. eee Pöck the given Niikbery My Mitral Gabis wid the Quotient requ- 


divided by 5 l. 45. 2d. their Re- 
ductions are as before 6153750, and 1250, and 1250 the Divifor Siegel by 240, 
the Pence in one Pound, produce for the New Diviſor 300000, by which Diviſion be. 
ing made, the Quotient is 20 J. and if the value of the remaining Fraction be gotten 

and added thereto, the whole Geoaatical will be as at H. 201. 105. 3 d. as before. 
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Reduction. Then firſt reduce the gi 3 Numbers i = their leaſt Termes, and divide them as In- 
tegers or Fractions, as the Caſe happen 
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or Secondly, Without Redu?ion, divide the Greater Denomination. of the Divi- Vaiiey: 
dendby the Greater Denomination of the Diviſor, and an apt Quotient Figure or Fi- 

| ures found thereby, N. ultiply the Whole Divi for b 1 5 Quotient, aud placing the 
Product under the Dividend, ſubſtract it therefroni, and ſet the Remain at top, they 
by the Greater Denomination of the Divifor inquire. out of the Remainer for another 
Quotient Figure, and thereby multiply' the whole Divifor, and tubſtract the Product as 


* 


before, and ſo proceed to the end of the Work, 
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Example, In the Numbers [ Exemplary, If 5 1. divide 166 1. hers ma be taken Exaniple. 
for the Guorient 201. by which 20, if the whole Diviſor be aki ed, cha Product l 
will be 1044. 35. 4 4. which ſubſtracted, the Vork will ſtand as at K, Then out of 
the 2. 13 5. or 53 5. left, inquiring by 51. for another part of the Quotient 1c. s. may 
be had, which multiplying the whole Diviſor as before and ſubſtracting the product, 

the Work will ſtand as at L. And likewiſe proceeding for the remaining Numbers, 
| the Work will ſtand as at 44. ee POT ERIN 4 
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Diviſion of Geodeticals in general is proved by Multiplication, and Multiplication by Prof of 
Diviſion alternately: viz. Integers as Integers, Fractions as Fractions, Simple as Simple, Geodzticals, 
and Compound as Compound, For by making the Product of any Multiplication the | 
Dividend, and the Multiplicand or Multiplier, the Diviſor ; the one of them will be re- Diviſion and 
turned in the Quotient, if the Mult iplic at ion be right. So on the contrary, if the Quo- '*? recally 
tient of any Diviſion be made the Multiplicand or Multiplier, and the Biviſor be the 3 
other; the product will return the Dividend, if the Diviſion were right. Obſerving F 
only to add to the product the Remain of the Diviſon, if any be. 


Example, 
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Laſt fort In particular the laſt ſort of Diviſion at 24. may be proved by Addition, for by adi 


ions 5 5 tenrof their Values divided as Integers, the Dividend being firſt multiplyed by th 


1 Fradtions « Hereby it is evident that in Fractions a Greater Number may divide a Leſſer, though 
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Example whereof may be ſeen, Book 1. Part 1. C hap. 8. Page 36. and by Com. 
paring the M ultiplications in the former Chapter with the Diviſions in this will be (yg, 
ciently evident without further Example. gy Ran. 


xt ag aj all che Multiples ſubſtraCted in the Diviſion, the Total with the Remain, when ay 
dition. is, will return the Divide. | . 


F 
| 104—03—04 5 
products? 2—12—01 þ Multiplees 


Total 106—16—08 Dividend 
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Proef of Divi-" Furthermore Diviſion of Geodetical Fractions may be tryed by finding the Value o 
lion of fre, the Frattions to be divided, and the Quotient, and comparing the fame with the Ou. 
Value. 111 4 N EAA ; : ks Fara LF . ; TT. n F 7 

Number of one of the Leſſer Denominations contained in the Greater, 
* Example, If 31. be divided by 2 . the Quotient ſhall be 3 1. and 2 l. the Dividend 
being 105, or 120 d. multiplyed by 240 the Pence, or Leſſer Denomination contained 


in 1 /. the Greater Denomination, make 28800, which divided by 180 4. the Valle 
SP of 30. gives in the Quotient 160 d. which is 135. 44. or 3. E 
: DD 10-090 8 | | | | 
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Greater _ in Integers it cannot, and that when Diviſion is ſaid to make a Sum leſs in Numer. 

7. arte tion, — h the Quotient may be of greater Denomination than the Dividend was: l 

e is to be underſtood of Integers, and not of Fractions that are Proper Fractions, Seeing in 
this Example ofa Pound the Greater Number both in Figures and Value, can divide; 
of a Pound the Leſſer Number both in Figures and Value, and bring forth a Quotient 
bigger than the Dividend. For 13 5. 4 d. is greater than 10. by 4 thereof, and yet 
divided by + or 15 5. which is alſo greater than 10 6. by + thereof. * 

But in Integers and Improper Fractions the Caſe is otherwiſe ; for in the former al- 
wayes the Numbers will be leſſened, and in the latter ſometime leſſened, and ſometime 
increaſed, according as the Greater Improper Fraction is the Diviſor or the Dividend, 
which without Example is obvious enough in every Operation. N 
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H E next kind of Numbers to be viewed are called Figxral Numbers, be - Next fort of 
cauſe they either do or may repreſent ſome Geometrical Figure, and are ever OY > 
conſidered in relation to thofe Formes, and from thence borrowing their par- je: Fiewal, 
L ticular Names or Denominations, are rightly placed among Numbers ge- why ſo calle 
nerally Contract. n | 


The knowledge of Figures, their various Formes, and how to make and meaſure What of them 


them, belongs to Geometry, and is there to be ſought, but the Numbers contained in the belongs 54 pad 
Figures, and how to Order, Increaſe, and Diminiſh them, belong to Arithmerick, and _—_ 


| > hat to 
thoſe of ſpecial uſe therein, to be found here. Arithmetick. 


Thele Numbers are thoſe underſtood by the Name of Figural Numbers, ind ate as Figwal Num- 
various, as the Figures in Geometry, from whence they take their Names. bers what. 


Geometrical Figures of Chief Note and moſt conveniently fitted to ſerve our turn may 
be thus afpetted, TJ? 9 | 


oo  F Sides; bh | A Table of ſame 
| : 19 93— perfect „2222 „L Circles. N | Figures. 
Imperfe&t ... . Ovals. 
| Cc. 3 
. | uperficial Triangles. | | 
j Uniforme--—\\ Quadrangles, XY 


| Sided Multangles. To, - - 
| | Cornered— 5 N L omni forme Like Flat * 


3 — mmperſelt — — | 


864 1 

5 Cubes. | 

( Rooted-—— SLong es 
Ce 


- 
2 
| 


g Accordingly Figural Numbers are of Three forts, viz. Lintary ; Siperficial , and 4 oy of 
id, | # | 3 ſorts. 

Lineary, have compariſon and relation to length only, and are therefore ſo called. 7: 
becauſe Unite is imagined to ſtand by Unit loop in 1 as in the following Fi. Lineary whats 
bures of 2. 3. 4. 5. Which of all others is to be underſtood. 15 


i 1 4. 5 3 
ey wok” een e © Demmfrated 
Yy This 


what and how have both Length and Br eadth. 
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This Name, although it be properly referred to ſuch Numbers as will make no other 


form duely; yet it may alſo be applyed to any Number Abſtract, becauſe all ſuch 
£5 Numbers may be taken as the ſides of other Figural Numbers. KN ee 
Side of a Num-. The Side (in Latine, Latus) is the Length of the Line containing the Side of t 


ber, what and 


0 Hed. - | ( | 
_ of Num. Root or Radix (after the Latine) by a. Metaphor, becauſe from thence other Figural 


ber what, Numbers ariſe as Branches from the Root of a Vegetable : Vet are not all equal Sides 
PI called, and Roots, unleſs by Multiplication they can produce their Figures. | 
Why. 


3. 1 4 a . U | 
Superficial, conſidered according to ſuch Form as they make in Multiplicat ion or Progreſſion, and 


called. Ot Swperficies, Some are Orbicular, and of them pne ſort only perfectly round, a 
Sorts of Super- Circles, and others imperfectly round as Ovals, fo called from Ovum , Latine for an 


ficial Numbers. Aartly 
w_ res Eee, becaule they bear the reſemblance thereof. Others are partly round, and partly 


the Name. of other Forgesh The Figural Numbers of all which Figures I hall ſay nothing to 
We the Cidle ex d, and of tat but ſparingly. : 8 5 hn re: 1 


e frog, A Circle is a plain Figure, determined with one bowed Line called the Circumference 


rence, Peri- or Periphery, in whole midſt is a Point named the Center, From which all right Lines 


phery what, drawn to the Circumference are equal, the Circumference being alwaies æquidiſtant 
Center what. from the Center, as appeareth at A. Theſe Lines are called Semidiameters. And if 
Semidiameter the Line be drawn through the Center, and have both its Extremes ending in the Cir- 


o 
* 


hat. 3 : , x . 
bg * cumference, this is a Diameter, and the Longeſt Line a Circle is capable to contain. 
bas: A Circular Number is the Superficial Content, or after the Latine the Area of a Cir: 
Circular Num- cle found by multiplying the Semidiameter into the Semicircumference, as at B. 
ber what. | | 8 
Area fa 
Demonſtration. Semicircumſerence 22 


* 


1 1 , 


Circular Number, 154 or Area. 


Numbers cal- Some Numbers ſometime are called Circular, becauſe as a Circle turns to the Point 

ted Circular whence it began; ſo they being multiplyed by themſelves, end in themſelves ; as 5 and 

on auer at” 6, for 5 times 5 is 25, and 6 times 6 is 36, bur here Circular Numbers are not ta. 

ken in that Sence, but to be underſtood as before deſcribetttr. 

Other Sorts of Other . are Cornered or Angled, of which ſome are æquilateral, others in- 

Superficies. æquilateral; but none Rooted fave the Square. The reſt not Rooted of divers ſorts, 
if conſidered per ſe ſimply. are of one Form, if inter ſe, comparatively are of divers 

Foormes, and therefore called Like Flats, or Flats that are alike. 

Uniſorme. The Uniforme 5uperficies not Rooted are diſtinguiſhed according to the Number of 

Angles therein: If 3 then called a Triangle, if 4 a Quadrangle, if more a Multangle 
or Polygone. | | | pl 

Triangle, what A Tremigle is a Figure comprehended of 3 Lines, and containeth as many Anglks, or 
Corners. | | 

Sorts of Triangles are Plain or Spherical, according as the Lines are ſtraight or bowed, 

Triangles: hereof they are made; and are named both from their Sides, and from their Angles, 

Aquilateral, If the 3 Sides be _ the Triangle is called equilateral. 

Woſcheles. If but 2 of the Sides be equal, it is named an 1/oſcheles, 

Schalenum. If all 3 Sides be unequal, it is called a Schalenum. 


Right Angled. If it have one Right Angle, that is containing go Degrees of a Circle, then it is cal 


led a Right Angled Triangle, or Rectangled Triangle, and after the Greek an Orthogon. 
Broad Angled, If it have an Angle greater than a Right Angle, it is called an Obtuſe or Broad 
Angled Triangle, or an Ambligonium. 
Sharp Angled. If it have all the Angles leſs than a Right Angle, it is called an Acute, or Sharp Angled 


Triangle, or an Oxigontum. | 
And accordingly by the mixture of ſuch Sides and Angles are the Triangles known 


aſunder. [ 1.0 1 
7 — of * Every of the 3 Lines or Sides ſometimes called the Leggs, and in Latine, Crura, 
4% have their diſtinct Names, as the Perpendicular, the Baſe, and the Hyporenuſa. 
Triangular A Triangular Number is the Area of a Triangle, but becauſe there is no certain Num- 


Number what. ber from which, as from a Roct ſuch Ares may be found, but differs according to in 
| CER Side: 


Figure : And if the Figure be equal- ſided, or æquilateral, then is the fide called a 


Superficial Numbers called alſo Flat, or Plain Numbers, and ſometime Surfaces are 
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45 Ke and Angles of every Triangle; it will not be meet to digreſs further than only to 


view the Plain Right Angled Triangle at C, and the rather, becauſe ſome of the En- 
bung Diſcourſe may depend upon the, knowledge thereof. 7 
der, + © Perpzicuhr t. 100% 40 4925 Demenſiration: 
| 11 — 'Þ; - 25 12 ProduC. | : 7 } 22 i; & 1 Ho q 1 15 5 


555 6 Area, or the Triangular Number of this Triangle. 


— 


W The Genus of Quadrangles include Squares as well as other Four. corned Figures, but Wa 
becauſe they are Natel ones they take their Place by themſelves hereafter. The whe, and theif 

other Species of Quadrangled Figures are an Oblong, a Trapexium, a Rhombus, and a © 

Ao boide. | | | 2 bh 3 : 4 Es 1 

Y . 1 Oblong, called alſo a Long Square, and ſometime a Rectangle Figure is an Inequj- Oblong what. 
G [17a] Paraleliogram conſiſting of 4 Right Angles , but only the oppoſite ſides equal, 3 

me Figure at D. THT 3, 03-1 KJ = PLE SUIS. eee ta Hh, 5 | | oo 

A in Oblong Number is the Area of ſuch Figure, which divided by the Leſſer ſide bring - oblong Num- 

ech the Greater in the Quotient, and if by Greater bringeth forth the Leſſer, as 27 ber what: 

coming of 9 and 3, if divided by 3, giveth 9; if by 9 yielderh 3 inthe Quotient re- | 

N preleuted at E. or F: . | 33 | 4h EOS ID UH, 


UNREAD NSF am ee HO Be A A Yr oe 
Oblong um. F e 
E. 5 renne AN 111111111 27/7, 


fifa Right Line be drawn through the Center of this Figure from one Oppoſite Diagonal, 5 
W Angle to the other; this Figure will be divided into Two Right Angled Triangles , me called 
as the Figure at G. ſheweth, This Diagonal Line is called by tome a Diamerer, and jc, an 
from thence the Name of Uiamerral Numbers cam. 5 TVS e po of Dia- 
A Diametral Number ſerveth to find out the length of this Diagonal Line, and hath metral Num- 
W two parts of that Nature, that if they be multiplyed together, will make the ſaid bers. 
Diamtiral Number, and the Squares of theſe two parts added together will make a e 
W 5:17, whoſe Root is the Length of the Diametral or Diagonal Line to that Diametral _— i 
Munber, as 12 is called a Diametral Number, becauſe it hath Two parts, viz. 3, and © 
W 4 which produce it by MAultiplication, and the Square of 3 is 9, and of 4 is 16, 
W which © and 16 make together 25, whoſe Square Root is 5, the length of the Diagonal 
Line to the Platform 12, and of the Hypotenuſa of each Triangle as at G. or H. 


2 3 3 4 9 5 Demonſtration. 
& | 1 VV . 
G. 3 5 „ © i We Mao af ans 1 
OS | DF AS SS 10 ---+S 25 
| 4 , ß Res Ek 
A Trapezium hath all Four Sides unequal. or 1 
A 4 5 hath all four ſides equal, wm never a Right Angle. bw _ 2 


A Rhomboide hath the Oppoſite ſides equal, bur never a Right Angle. 5 Rhombus 
Theſe and all Ault angles being uncertain in the Meaſure of their Sides, and fo _ ide; 
contequently in ir Figural Numbers are ſet aſide here. | WOE. x ce 
Thoſe Sup: ,.cial Figures called Like Flats, whether Triangular, Quadrangular, Of Omniforme 
otherwiſe, are ſuch Plain Homogeneal Superficies, as bear a certain Proportion in their Superficies 
| Ades unto each other, when compared together, as the Figures at I. and K. declare. bom called. 
And Numbers called Like Flats, have the Sides of one bear like proportion to the Numbers Like 
Sides of another Platform of the ſame kind. As the Long Squares L. and A. If the Flats, what. 
vides be 2 and 6 of the one, and 3 and g of the other, the Figures are Like Flats. And 
lo the Numbers that expreſs their Quantities, which are 12 and 27, ate called Like 
| Flats, becauſe 6 is Triple to 2, as ꝙ is to 3. 


T 
6 2 a =( 3 Demonſtration. 
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Square Fi- A Square Figure, called alſo 4 Quadrate, from the Latine, Quadratus, and b 
gures, the Arabian: Zenſus, is a Regular Siperficies, or an Æquilateral Paralellogram made 0 
„ Equal Right Lines, and as many Right Angles; every one of which Line is called N 
Rooted. Side or Root of the Square, as by the Figure N. O. P. Q. is demonſtrated, yy, 

Sides are N. O. and O. P. and P. Q. and Q. N. N 
Square Num- A Square Number anſwering to the dimilitude of this Figure is the Content or 4, | 
bers what. \hereo , Which is produced by multiplying any Number into it Self, and divided 1 

his Side or Root, bringeth his Root (or Dzviſor) again in the Quotient, as 16, the u 
duct of 4 by 4, divided by 4, returneth the Root repreſented, as at K. or S. 


Demonſtration. 1 9 9 1131 16% 
5 qr i Rat S. 4 195 1 
r . 1 
* | 3, | Solid Numbers, called ſometime Sound and Corporeal, or Bodily Numbers, are d 
id what, 


Third ſort of Figural Numbers, and imploy both Length , Breadth, and Depth 
and how called. Thickneſs ; othivit called Height, ore to —— Number of Multiphicat 
whereof they are produced. | | 8 
Sorts of Solid Of Solid Numbers, the only perfect Globular is the Sphere, or G lobe repreſented j 
Numbers. Plano as the Circle, and the Axis thereof as the Diameter of the other. This Tem 
ag being often uſed for that, though the Diameter of a Circle is never properly called u 
Cilinders and Cilinders, repreſenting the Form of a Round Pillar ; and Cones that are round at ct 
Cones, their Baſe, and pointed at Top; with ſuch Sided Solids not Rooted, as are Angled, a; , 
Forms. Pyramis ſo called from 7vs, Greek for Fire, the Flame whereof being great at the by. 
Pyramts,, tom, aſcendeth into a ſmaller form till it end in a Point) of Triangular, Quadranguly 
Mane... or Multangled Form at the Baſe, equally aſcending to a Point; And Priſines lookin 
Priſmes, nw” like a Writing-Desk , &c. for the fame Reaſon before noted in ſome of the Super. 
Rooted Solids. cjes not Rooted ; find no other Room here than to be mentioned. RE 
Rooted Solids, Among the Regular Rooted Solids, a Cube hath the præcedency. 00 
Cube, what, A Cube, in Latine, Cubus, is a Right Angled Paralelipipedon æquiangled, and zqui 

| lateral, having 6 equal Surfaces, 8 Solid Angles, and 12 Sides, every one of whichi 
the Root, repreſented by a Figure like a Dye, at T7, whoſe Surfaces are 4. b. c. d. al 

a. b. f. g. anda. d. e. f. and b. c. h. g. and c. d. e. h. and e. f. gh. The Angles 4. b. c. die. fgl. 

And the Sides a,b. and a. f. and b. g. and b. c. ends, Land c. h. and d. 4. and d. 

and e. f. and e. h. and f. g. and g.. 


Cube Number A Cube or Cubick Number is the Solid Content of ſuch Figure which is the 

Product of the Square multiplyed by the Root, and if divided by the Root or Sidi, 
9 the Square of the Diviſor in the Quotient, as 8 the Cube of the Root 2, divi 
ded by 2 giveth 4 the Square of 2 in the Quotient figured, as at V. or V. 


2 Root 


what. 


ed 
Demonſtration. 


Long Cube, A Long Cube (the next Regular Rooted Solid to a Cube is a Body of greater Lenpit 

&r Squared- than Breadth or Depth, yet is the Length in proportion to them; for every Unit in hs 

Square what. Depth or Breadth, begets a Cube equal to the firſt Cube in his Length, as the Figure © 
X. or 7. ariſing from the Root 2. make evident. 3 

The Number A Long Cube Number, called alſo a Square of Squares, ſometime a Biguadrate, and 

thereof how commonly a Zenzizenzike Number, is the Number expreſſing the Solidity of that Fr 

called. gure; produced by multiplying the Square by it ſelf, or the Cube by the Root, and be 
ing accordingly divided, returneth them in the Quotient, as 16 in Relation to itt 
Root, 2 is a Zenzizenzibe Number divided by 4 gives 4 the Squares, or by 2 yields 
8 the Cube of 2 in the Quotient, 


Demonſtration. 2 3 : , Root 2 
. N 11 AC * 
= a y 2 
| . ] W 0 — | 23 2 
: 8 Cube. 
16 0 


A Squared 


A Squared Cube (the next in order) hath Length and Depth alike ; but Wants equal Squated Cubs 
Breadth, yet ſo as every Unite of his Breadch begets a Cube both in Length and Depth, 5 Surfolide ©, 
3s the Figures at Z, or à from the aforeſaid Root 2 make evident. 

A Squared Cube Number, in Arichmetical Termes is called a Surdeſolide, ot Surſolidez The Number 

rhaps as Solid upon Solid, Sur in Engliſb implying as much as Super in Latine) and _ 6h oy | 
contains the Solid Quantity of the Figure, being begotten by multiplying the Square lide. 40 
into the Cube, or the Squared Square by the Roor. And by Reciprocal Diviſion returns 
them in the Quotient, as 32 is the Surſolide to the Root 2. If divided by 4 gives 8 the 


Cube, and by 2 brings 16 the Squared Square of 2 in the Quptient. 


| 9 þ E 10. 2 Root, | Dtmonſtratioi. 
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dy. Arit hmetick takes notice of having Sg 


A Cubed Cube is the Second Regular A. ick takes notice of ha Hare Cubed Cube or 
Solidity, and is every way increaſed according to the Units originally in the Root there. Squared Cube 
of, as the Figures at b. or c. ariſing from the Root 2 demonſtrate.  _ '> oats. 


* o * 
* 


z Cubick, Cube Number is ſo called in relation to his Form only, otherwiſe the Number The Numbei 


which declareth the Solidity of ſuch Figure is called a Zenzicube, or a Squared Cube and Names 
Number, made by multiplying the S«r/oli4e into the Root, or the Squared Square by the thereof. 

Square, or the Cube by it ſelf, and divided accordiagly, brings forth the reſpective 
Numbers in the Quotient, as plain in 64 the Zenzicube of 3. 51 7.5 O78 


e eee eee e 1092, 5 e eee 
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[ FI. * ö ler £17071 5146 bw 
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| 2” O4 5 
We 2 032 Surſolide. 


Further Inſtances may be ſpared, ſince you may proceed infinitely on Reoted Solides. Names Geo- 
But it is to be noted that every Figure receiveth its name Geometrically, according to metrically and 
his Form. And every Number containing the ſolid quantity thereof, being divided by Arithmetical- 
his Root, giveth in the Quotient, the Number of the next leſſer quantity. And theſe oF. 

Numbers to containing the ſolidity in Arithmetick,, have names not ſo much reſpecting . 
the Geometrical Forms of the Figures, as the forming or producing of the Numbers pra ral Fon 
themſelves : For in the laſt Example 64. according to his Form Geometrical is a Cubed Names. 
Cube, but in Ar ithmetick goes by the name of a Squared Cube, becauſe the number 64, 

is formed by ſquaring 8, the Cube of 2, the Root. And ſo before 16, the Squared 

Square was fo called, not becauſe of his form, which was a Long Cube; but becauſe it 

was the ſquare of 4, which was the ſquare of the Root 2. ; 

And briefly to know how to name Geometrically every greater Form or higher Power vm to name 
(as ſome call them) that in order are increaſed by their Koors ; obſerve that the fifth the Higher 
oy is named like the ſecond, only doubling the Cubes, as Long Cubick Cubes. And Powers Geo- 
he ſixth Body like the third, as Square Cubick Cubes. And fo So ſeventh Body like metrically. 
the fourth, tripling the Cubes. And ſo keeping the words Long, Square, and Cube, to 
every Teraary, the word Cube is added, as in the Table of Roored Numbers in the next 
Chapter is ſufficiently clear. . | 
But the Terms Arithmetical retained to theſe Rooted Powers, take their riſe from the m to name 
original Rooted Numbers, viz. the Square and the Cube, except the Surſolids, and kee 
this order in accompt. The firſt Rooted Number is called a Square, the ſecond a Cube, me Fally. 
the third a Squared Square, the fourth a 6 the fifth a Squared Cube, the ſixth a 

| Z | Second 


Þ TT fa- 


their Quantl- or Quantity. And fo they call a Square the firſt quanzity, a Cube the ſecond quantity, 


6. What the 6. The Root of a Number is a Number alſo, and is the fide of the Figural Number : 


' 7. Roots are 7. Roots ate as infinite as Figures ; for any Number may be a Root, and the Rovt is 
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ile * Suvfolide, theſeventh; al Square of Squared Squares, the eighth a Cube of. Cubes, 
_ _ theninth a Square f Surſolides, prod tenth a Third Suche, the eleventh a Square eo 
Squared Cubes, the ewelfth a Fourth Surſolidez-&c. And in Coſſical Numbers in the 
nent Book N N how to proceed oY to name ſuch Numbers by their 

| Indie es. Wnt , l 
Names of all Vet ſome content e to call theſe Fi 8 Numbers maither after their Pom 
Figurals by rica Forms, nor yet their antient fr chew Terms; but according to their Content 


ties. 


lar to a Squared Square the third quantity, &. And others more regularly call the R 
—_ f Number of the firſt quantity, a Square the ſecond quantity, - a Cube the third _ 
the firſt Quan- tity, &c. 


—— All further needful to this Chapter may be conſidered i in the following Obſervations 
re” e 1. All Angled Superficial and Sound Numbers have their ſides. - _ 


ſides. 2. One and the ſame Plain Number may have many ſides unequal, but ſeldom more 5 
2. Unequal than two equal ſides, except all be equal; as 36 hath 3, and 12 alſo 4, and 9, and 45 
des many, and 18, for the unequal ſides; but hath but only 6 and 6 for the equal ſides. _ 


—_— eg 3. The one ſide Which is equal to the other in Squares, is the Root, and no Flat 


all. Number, fave only a Square, hath a Root. 
3. Which the 4. Among ſolid W they only have Roots, which be made of many Multipl. 
Root. cations of ſome one Number by it ſelf, or by that which ariſeth thereof. 


2 3 = 5. That Number whoſe Sides cannot be expreſſed by a Whole Number is called a 
4 py Surde Number, and is no exact Square nor Cube Number, and ſuch are all Prime Nun- 
Surde Num- bers, and (Squares only excepted) the moft part of all Compound Numbers. For if any 


ber. Whole Number have a Root, that Root ſhall be a Whole Number. 


Root 7s, and Rut every Side is not a Root, only the Equal Side, as aforeſaid, Vet! Katie Robot and 


rad diff "Gi de. Side are uſed Synonimically.. 


infinite,and are always denominate according to his Wander * For the Root of a Square ſhall be called a 
differenced by Square Root; the Root of a Cube Number is called a Cubick Root; fo the Root of 2 
Adjectives. 5 ons Square is a Squared Square Root; and the Roor of a Surſc olide, a Surſolide 
Root, Ke. | 

8. One Number g. One and the fame Solide Number may be diverſly named, according to the un 
2 m 4 he ſtands related to; as 16, if it relate to the Root 4, is a Squa e or Zenzike Number, 
elt. but if tothe Root 2, "is a Zentizenzite. 80 64, if related to the Root 8, is a Zenit 
Number, and if to the Root 45 is a Cubick Nunber, but if to o the Root 2, it is a Zen. 
cube, or a Squared Cube Number. „ 
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N Fioural Numbers is further to be learned the Geneſis and Analyſis; The firſt of Production of 
= dete! call Production, and teach in this Chapter the manner thereof. The other is Figurals. 

do be found in the next. And becauſe Figural Numbers principally converſe with Inte- 

H gers 3 Figurate Fractions are deferred tot Fourth Chapter. = | 

N To lay by thoſe Figyral Numbers of uncertain Product, and proceed orderly in the 
production of the reſt moſt uſual: Obſetve the Method uſed in the following Sections. 


333 | f The Figurals 
| ne ne DY Oblongs .. 2. whoſe Produ- 
ä Numbers PR * Diametrals '— — Aon is taught 
ET LE TT e.1 Like Flats üũ%„é&wäi—. 4. % Chapter. 
production of 22 7 © bu 3 in General — 1. 
(Kooted Numbers 5 CG quare s. 6. 
+ | | | C in Particular 2 ubes — _ §. 7. 


Higher Powgrs—S. 8. 
| 2 ” 


& 1. The multitude of Figural Numbers both Superficial and Solide wanting Roots, Circular Num- 


W whoſe Formes in Geometry deſerve inſpection: As they are of leſs conpern in Arith- bers produced. 
nerick, ſo they occupy the leſs room here, but only 4 being touched, and that briefly. 
Circular Numbers (as in the next precedent Chapter) before noted in the ſenſe here 
W uſed, are but the Areas of the Circles found out as aforeſaid, by multiply ing the Semi- 
Adanerer into the Semiperiphery, which are both uſually given to ce them. If 
but one of them be given, the other is found by the proportion of the one to the 
other. | er B 


Archimedes found the proportion of the Diameter of a Circle to the Circumference, Proportion of 


* 


ing in the ſame ſteps more preciſely, found it to be of 1 to 3, 14159265 3589793. for the Periphe- 
W | 


make the Circumferencè 3 times as big as the Diameter, and 7 part more. 


van Ceulen. 


2. Oblongs, or Long Squares, are produced by Multiplying one side by the other oblongs pro 
W adjoyning. As a Field or other Superficies being 3 Rods 15 and 8 long, the Form duced. 
W of that Superficies is a Long Square, and the Content thereof 24 Rods ; obtained by 


4 —— 
5 " 


W Muliplying 3 into 8. 


If one Side be unknown, having the Content and the other Side, Divide the Content To find a Side 


a * * 


3, gives 8; or by 8, gives 3, in the Quotient. 

Thoſe Long Squares whoſe Area is a Square Number, may be reduced from an. Ob- which may be 
long Form to a perfect Square Figure. 1 a Long Square, Whole Sides are 3 and 1 2, turned into 
or 4 and 9, &c. and conlequently the Area thereof 36, which becaufe it is a Square Squares. 
Number of the Root 6, if each Side of the Platform be reduced to 6, the Figure will 


; | bythe known Side, and the Quotient will ſhew the Side unknown. As 24 divided by ind. 


be a Regular Square, as here appeareth. 


| EZ | FER PIPE 82 Side 6 6 Root 
— D 
* JEEEEEFERE T 
asc n 
Area 36. 


S3. Diametral Numbers were deſcribed before, and are produced as Oblongs, by Diametral 
Multiplying their proper parts together; or one Side of the Rectangle Figure by the e tha * 
other. As 60, produced by the Sides or Parts thereof, 5 and 12, Several others _— 
with their reſpective Sides may be ſeen in the Table following. ; e 


— 


The” 


W to dea very ſmall deal greater than of 7 to 22. And of late Ludoph van Ceulen inſiſt- the Diameter 


hich 3, 14 16. may be taken; but moſt keep the former Numberg of 5 to 22, which . d Archi- 


PRES 180 
4 * 8 


* * 


A Table of x. 
Diametral 
Numbers. 
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Chapt.) dine Egle. 1535 
1. Somewhat concerning the knowledge of them in general. 


3. When a Number is propounded, to diſcover if it be a Diametral Number, and bers. 
conlequently to find the Sides. e 


1. All Diametral Numbers do ſet forth a Plain Rectangle d Triangle, having all 3 ledge of them: 


Sides known 3 which as it is rare, and of great uſe in many Geometrical Concluſions, Diametral 

o is it to be found in no other Numbers than only in Diametral Numbers: For though Numbers ſet 
a ical Fi nn infallibly nd a 1. , forth a Plain 

in Geometrical Figures. you may ever infallibly find a Line, that will make a Square &jghtangled 

equal ro the two Squares of any other two Lines; yet the certain meaſure of thoſe Tingle. 

Sides are not known in whole Numbers. And though other Numbers may go very 

nigh, yet it can never be done exactly but with Diametral Numbers, as in the following 

Examples of ſome Square Numbers, 


1 5 5 77 T4 295, 70 Lbs 
5 7 | 
OE 
| 14 4+ &. 
; n Wy 
A | 4900 


Whoſe Doubles I take for the Squares of the Sides unknown, and they make 8, 50, 

288, 1682, and 9800. All which differ only by an Unite from being Square Num- 

bers; for 9 is a Square, and fo are 49, 289, 1681, and 9801. and their Roots 3,7, 

17, 41, and 99. Butthoſe Doubles being no Square Numbers, cannot render their 5, 
Sides in whole Numbers. * 1 e Diane * 
2. A Diametral Number may have more parts, then be apt for the Sides of the Numbers may 


metral Number, that by Multiplication will produce the Number, that be meet Sides. the Sher for 
As 60 hath theſe parts, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30. And beginning with Rectangle. 
the twoextreams, viz. 2 and 3o, they will, being multiplyed together, produce 60. G 
And fo will likewiſe any two of thoſe Numbers or Parts equally diſtant from thoſe ex- If the leaft 

/ treams; as 3 and 20, alſo 4 and 15, likewiſe 5 and 12, and 6 and 10, but none of — = _ f 
them ſave 5 and 12 are apt Sides to find the Diameter by. For if the other Sides be „erer. 
multiplyed ſquarely, and the Squares added together , there will ariſe no Square 

Number. It 2 . Diametrals 
3. As there are 3 Numbers, to wit, the 2 Sides and the Diameter; ſo alwayes if even Numbers, 
the firſt or leaſt Side be odd, then ſhall 2 of the 3 Numbers be odd alſo; and the Dia- 2 + OE 


meter ſhall be the ſecond and great odd Number. 


5 r : above 1, may 
4. All Diametral Numbers are even, and no odd Number can be a Diametral be * leaſt 
Side. 


Number. 1 | 
5. All odd Numbers fave 1, may be the Leſſer Side to Diametral Numbers, but even | eher 5 Je odd 
Numbers do not ſerve ſo generally. For if the Leſſer Side be an even Number, he „t be 
muſt exceed 4; and if the Greater Side be an even Number, he muſt be ſuch an one Square ſhall - 
as may be divided by 4. <1 PE HL SIO e. 

6. If the Leſſer Side be an odd Number, then ordinarily the Square of it is juſt 
equal with the ſumme which amounteth by Addition of the Diameter to the Greater eve divers 
Side. As in the former Platform of 60, where 5 being the Leſſer Side, his Square is Diametrals. 
25, and ſo much do the Diameter 13, and the Greater Side 12 make added together. . 
7. One Side may ſerve to divers Diametral Numbers, as 9 to the Diametral Num- r ex di- 
bers 108 and 360, begotten of the Sides 12 and 40, &c. _ 142 4 vided by 12. 
8. There is no Diametral Number, but it may be evenly. divided by 12, wherefore ;;,, they ad 
they be all even Numbers, evenly and oddly. | 


(1 10. 
9. There is no Diametral Number, but it endeth in o, in 2, or in 8g. > They cannot 
10. There is no Diametral Number can have any more Diameters than one, and yet hve mvre than 
may one Number be the Diameter to divers other. As 25 is the Diameter to 168 and ag n., 
300, &c. ED | 11. 
11. No Square Number can be a Diametral Number. Squares m0 


12. Though every Diametral Number be the Area of a Long Square, yet the Area Diametrals. 


of every Long Square is not a Diametral Number, bey — be 


| 5 | | . the Avevof 18 
Aaa | Secondly, Oblong, 75 | 


Touching Diametral Numbers, 3 things are further conſiderable; ' 1 Whab.is toiſds 
wy | 71116 derable in Dia. 
2. If the Leſſer Side of a Diametral Number be given, to find out the other. metral Num- 


1 
One Side maß 
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For the firſt of theſe, let be minded. e rag. Of the uw. 


platform or Rectangle Figure it repreſents : For it is not every two parts of the Dia- baue more parts 
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& un the Secondly, When the Leſſer Side or Part of a Diametral Number is given to find the 
_ other thereby. This Leſſer Side will be a— 7 4308 


* 


(Uncompound 
Odd ; or 
Number 4 or (Compound 
(Even. i 


When the Da- If the propounded Number be an odd Uncompound Number, multiply that Numbet 
tum is Od by it ſelf, and the Product (being an odd Square Number) as near the half as may be 
and Vncom- part into two. The Number lets than the half by an Unite will be even, and ſhall be 
e the ſecond or Greater Side of the Diametral Number. And the other part greater than 
Example. the half by an Unite ſhall be odd, and the Length of the Diameter. As it 3 be pro- 
oe: - pounded, the Square thereof is 9, the Leſſer Part 4 ſhall be the Greater Side, and the 
Greater Part 5 the Diameter. 


When the Da- If the given Number be an odd Compound Number, then hath he more Greater 
tum is Odd Sides than one; for he hath the benefit not only of the former Rule, but alſo he follow. 
and conpaund. eth the form of that Number of which he is Compound. As 9, whole Square is 81, 
hath not only 40, the Leſſer Part for the Greater Side, and 41, for the Diameter; bur 
being Compound of 3 followeth that form alſo; and therefore as 3 hath 4 for the 
Greater Side, ſo g being thrice 3, ſhall have 12 which is thrice 4, for a match Side with 
him, and 15, which is thrice 5, for his Diameter. Likewiſe 15, being compounded 
of 5 and 3, ſhall have both Forms in making of the Diametral Numbers. For as 3 hath 
4, lo 15, being 5 times 3, ſhall have 20, which is 5 times 4 for the ſecond Side, and 
25 for his Diameter, which is 5 times 5. Again, as 5 hath 12, ſo ſhall 15, being; 
times 5, have 36, which is 3 times 12 for his fecond Side, and 39, which is 3 times 
| 13, for his Diameter. 1 . | | 
Proportion be- Here by the way may be noted, that though both the Diameters and Diametral 
e Numbers (as of neceſſity they muſt) vary from the former Numbers; yet is there a 
Diametrals. Marvellous proportion between them. For the proportion of both the Sides in one 
5 Figure, to both the Sides in the other, being added together, will be like the propor- 
tion between the two Diametral Numbers. As if 3 and 4 be the Sides of a Diametral 
Number they make 12, and g and 12 being Sides, make 108, that is, ꝙ times 12. Now 
9 to z is triple, and ſo is 12 to 4, and both triples added together (Addition of Ratio 
being as Multiplication of Frattions) make the proportion or amounting Ratio Noncuple, 
or nine fold, and ſo are the two Diametral Numbers, 12 and 108, in proportion each 
to other.. 


When the Da- If the Leſſer Side propounded be an even Number, then ſquare the Number as be- 
tum is Even. fore, and of that Square take two Quarters ; from one Quarter take an Unit, and 

put to the other; ſo have you two odd Numbers, the Leſſer of which ſhall be the 
ale Greater Side of the Diamerrai Number, and the other the Diameter. As 8 ſquared is 


64, the Quarter 16, from whence 1 taken leaves 15 for the Greater Side of the Plat: 

form, and adding 1 to 16, the total 1+ ſhall be the Diameter. 1 
Proportion of Such even Numbers as have more Greater Sides than one, yet have they the like 
tze Greater Numbers in proportion for their Greater Sides and Diameters, as the Numbers have 
Sides and Dia- of which they be Compound. As 20, compound of 4 and 5, ſhall have the Greater 
.. Side and Diameter belonging to 5 fourfold, and fo the Greater Side of 5 is 12, and of 


20 is 48, which is 4 times 12, and the Diameter 52, which is 4 times 13, the Dia- 


Example. 


of diſcovery Thirdly, To diſcover if a Number propounded be Diametral or not, and conſe- 
Diametrals. quently to find the Sides; take theſe g Directions. 1 | 
0 1 1. If ic end with any other Figure than o, 2, or 8, it can be no Diametral Number. 
4 05 . may not be evenly divided by 12, although it end as aboveſaid, it is no 
| Evenly divided Diametral Number. 2 
. by 12. 3. If the Number propounded have thoſe two properties, then ſet out all the Parts 
3. thereof, ſo as the Leſſer Part ſtand over the Greater part, which being multiplied 
CHI of together will make the whole Number, and then examine thoſe parts according to the 
former Doctrine. ies, ye 
; 4. Obſerve which of the Parts that ſtand for the Sides of the Platform be moſt apt 
Take the Parts to conſtitute a Diametral Number, and make tryal of them, for ſome Parts at firſt 
myſt apt. fight appear unapt. For if among the Parts, the Leſſer Number be odd, the Square 
| thereof muſt contain double to that Greater Number that is coupled with it, and 1 
Example, more, As in the Diametral Number 12, where the Sides are 3 and 4, there 9, the 


Square 


U 
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cquare of 3, is double to 4, and 1 over. And if the Lefſer Nuttber be even, then 

must the Square of it contain the Greater Number that ſtands by it, 4 times and 4 

more. As in the Diametral Number 48, is 6 coupled with 8, which 6 times 6 is 36, 

chat ts 4 More than 4 times 83 and this holds in all Numbers not Compound of other 

. When the given Number hath many Parts, to ſave work, Zueſs at one Which 3. 

W cms probable, and making Proof thereby, if he be found too ſmall, aſſay with the H a Part tos 

W ot of che Parts greater; and if he be too big, refuſe all the Parts above, and exa- et r th, 

1 mine only the ſmaller parts till a juſt Part be found But if thus examining you ſtill little be taben⸗ : 

W 6nd the Part either too great or too little, then is the Number given no Djameral Num- 

ber. As if 1 20 be the Number propounded, becauſe it ends in o, and may be eveuly 

WE jivided by 12, it s probable to be a Diametral Number, I therefore ſet out the parts 
W which are theſe. UE Foes | 2 38 41 


| parts of 120F 2. 3. 4. 5 6. 8 10. 12. 15. 20. 14. 30. 40. 60, parts. 105 
coupled. LU 60. 40. 30. 24. 204 15. 12. 10. 8. 6. 5. 4. 3. 2. Numbers. 


Here though I ſee many Parts; yet I need examine but few ; becauſe ſeveral have io 
likelyhood of producing a Diametral Nnmber. For all even Numbers under 6, cannot 
| be the Leſſer Side of any ſuch Number, therefore the ſecond and fourth Parts are re- 
W i-&cd. Allo all Numbers above the tenth Part are refuſed, becauſe the Numbers un- 
der them are too little to anſwer proportionably for the Greater Side to the Parts ſtand- 
| ing over, which ſhould be the Leſſer Side, and theſe are greater than they. Again the 
W chicd Part is {et aſide, as having under him too great a Number; for under 3 ought to 
E {and no other Number than 4, to make a Diametral Number. Moreover, under 5 
| find 24, but if J fquare 5, it is 25, which is but 1 more than the Number under 5, 
W when it ſhould be 1 more than the double. Therefore I either pitch upon the ſixth, 
eighth or cench Parts for the Sides of the Diametral Number, or elſe 120 cannot be 
Diametral; then examining 6, his Square is 36, but this is not 4 times 20, and 4 
W more; fo the ſixth Part is laid by alſo as too little. Then I ſquare 10 its 100, but then 
W 4 times 12 and 4 more is but 52, and therefore the tenth Part is too big. So that 8 
and 15 muſt be the Sides, or elſe the Number is no Diametral. And {quaring 8 it is 
6% which is 4 times 15, and 4 more, whereby 1 20 is {een to be a Diametral Number, 
and hath 8 and 15 for the Sides of the Platform. | hon ops 
On the contrary, proving 72 by his Parts, though he end in 2, and may be divided 
by 12, yet doth it appear to be no Diametral Number. | 5 
6. By 1 proportion between the Diametral Sides it is eaſie to diſcern, 6. 
W whether the Parts be apt to conſtitute a Diametral Number or not: For the two Sides Obſerve the 
| of all Diametral Numbers keep a conſtant proportion either to other in the order fol. PVoportion be- 


Example; 


lowing, and continue in the ſame accordingly. | x the 
The Firſt Order of Odd Numbers for the Leaſt Sides. 2 far 


J placing the 
2 d 92 n . "ON 4» * * * . * "= Ge, Sides; 
+ 12 24 40 60 84 112 144 180 220 264 312 364 
The Second Order of Even Numbers for the Leaſt Sides. 
8 12 16 20 24 28 32 36 40 44 48 g 
295 „ „ „ © . © 2 « Cs 5 . „* ® © dy TY ; g. 
15-35 63 99 143 195 235 323 399 483 575, 3h 
In both theſe Orders che Leſſer Sides ſtand at top; and the Greater Sides berieath, 
Antecedent and Conſequent. 0 Es | 
Stifelins ſets the Greater Side at top, and the Leſſer Side below, and redueeth the He Order of 
| Antecedent into Units, like Integers and Frations. SUS  Stifelius: 
The Firſt Order after Stifelius. 
CCC 
e e en 
The Second Order after Stifelius. 
7 11 Ig 190” 38 .. 7 31 ae 
F ES: By 7:3 &c. . 
And this for obſervance is beſt approved, becauſe in the firſt Order you ſee both iti 
the whole Numbers and Numerators of the Fractions the Natural Order of Numbers, 
48 1,2, 3, 4, &c. And in the Denominators, the Natural Progreſhon of odd Numbers, 


V 335 Ty 9 c. 
ds 7 Bet 


as 


2 


5 What Cyphers you can, as 2, 4, 6, Cc. and if the reſt be a Diametral Number, ſo was the give 


2 7. | 
Parts of the 


184 Production of Fgurals. Lib. II. Part il 
But in the ſecond Order the whole Numbers go in their Natural Order, and the Ny 

merators and Denominators keep an Arithmetical Progreſſion by equal diſtance of 4 6 
that in the Numerators all the Numbers be odd, in the Denominators they be all even 

7. The great Parts of any Number to be examined may be abbreviated (like a pr, 
Number na, ze tion) into its leaſt Terms. For if the proportion hold in the leaſt Terms it will aj 
pray Nos! in the greateſt. As if 540 be propoled to find whether it be Diametral, I ſet down 

maaany of the Parts as are neceſſary; thus t 
Example. 3 | 3 4 5 6 10 12 IS 18 20 Cc | 

Vie 270 180 135 108 go 54 45 36 30 7 


Where I may abbreviate many of the Parts, as : Gi Cc. but comparing they 
Proportions with the former, cannot find the Numbers alike proportional; but 15 ut 
36 are in like proportion, and fo they continue if abbreviated to 5 and 12, - therefy 
is 540 Diametral, and 15 and 36 the Sides thereof. 
g 8. From ſuch given Numbers as end in Cyphers, cut off even Cyphers as often x 
may be cut off. Number: For if 540, or 43, Cc be Diametrals, then 54000 and 43 200 be the like 
9. 9. If any Number being divided by a Square Number, make the Quotient a Dj. 
By a Square metral Number; then is the Number divided a Diametral Number alſo. As 48 divide 
Diviſor. by 4, (a Square Number) yieldeth 12 in the Quotient, (a Diametral Number) there 
fore is 48 a Diametral Number likewiſe. © _ re e eee Tl 
Like Flats pro- F. 4. Like Flats, becauſe of their proportion in their Sides, are thence ſo termed, a 
duced. therefore no one Number without relation to another can be termed a Like Flat. Some 
call them Square-like Figures, becauſe they nave ſome properties with Square Numben Ml 
To produce theſe Numbers, Multiply any two Square Numbers by one other Nun 
ber, and the Products ſhall be Like Flats. As 4 and , if Multiplyed by 3, give 11 
and 27, which be Like Flats. VE = DIO 8 025: 
Alſo if 2 Square Numbers will admit of 1 Diviſor, then divide them thereby, and th 
Quotients ſhall be Zike Flats. As 36 and 9, divided by 3, give 12 and 3, which ar 
Lie Flats. And ſo are 4 and 9, being the Quotients of 16 and 36, divided by 4. 
Properties of The 4 following Properties of Like Flats ate collected out of Euclid. lib. 8. prop. 16, 
Like Flats“ 20. & 26. and lib. 9. prop. 1. & 2. Sons TY | ee le br 
8 1. Every two Numbers Like Flats, have one mean Number between them in pro 
portion to the Leſſer Flat, as the Greater is to him. As 4 and g haves for a mean be 
tween them. For as 6 is 14 to 4, foisgto6. Pas. e 
2. 2. One Flat Number beareth unto the other double that proportion their Sides dv 
5 are in proportion Seſquialter, and the Fla; 
themſelves 9 to 4, are in double Seſquiquarta proportion, and fo will the Seſamaln 
FKeatio make doubled. a | CC 
3. 3. Numbers that be Libe Flats have ſuch proportion together, as one of the Squm 
Numbers uſed in their Compoſition beareth to the other. For in the former Example, 
12 to 3 is as 16 to 4, or 36 to 9, and if one of them be divided by the other, 1 


As 4 and 9, whoſe Sides 3 and 2, or 


Square is brought forth in the Quotient. | . E 
4. 4. Any two Numbers being Like Flats multiplyed together, will produce a Squat 
| Number. As 4 and 9 make 36, ſo 12 and 27 make 324, the Square of 18. 

Rooted Num- F. 5. Figural Numbers Rooted, in General are produced by Multiplication thus. 10 
bers produced Multiply any Number by it ſelf makes a Square Number. Again, that Square Numbe 
Generally. multiplyed by the Root produceth a Cubick Number, To multiply by the Root thit 
Cubick Number, giveth a Squared Square Number. And to multiply again by the Roc 
yieldeth a Surſolide Number. And ſo multiplying the laſt product by the firſt Root 
bringeth forth a Number of the next greater Quantity, and ſo ſucceſſively, So that 

produce a N one Multiplication will ſerve (one Number being accounted for ti 
Length, and the other for the Breadth). To make a Cubick Number, two Multiplic 
tions are required, by the ſecond whereof the Number taketh Depth, as by the fi 
Length and Breadth. Thus to make a Squared Square, 3 Multiplications are requilit; 
and then there is made a Line of Cubes. A Surſolide Number produced this way mu 
have 4 Multiplications, which make a Square, wherein every Unite is a Cube. 80 fh 
fifth Mulciplication maketh a Cube of Cubes, accounting every Leſſer Cube for an Unit? 

- And then the ſixth Multiplication returneth the multiplyed Numbers to the nature 
Lineary Cubes. And the ſeventh to the nature of Squared Cubes. And the eighth to ti 
nature of Cubick Cubes, and ſo forth infinitely as was before expreſſed. Theſe 3 Nams 

of Long, Square, and Cubick Cube, may be reiterated, but a fourth Form can never 
deviſed. For further diſcovery inſpection may be made into the Table of Rooted Nun 
procreated after the common way thus, ET 24 


1 6 
9 . 
o 


. ; 
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2 a -] 
2 
SZ 
"EZ 5 
E The ＋ 4B LE P? Rooted Numbers, conſiſting of Fifteen Figural Fon _ 
"- Names 5 Names 
Aritbmerical. La nd Twelve Roots. "Geometrical, 
LT EEO — — ft 
2 Squares. [|x| 4 | 9 2 . e ne ES. 8 144 | Squares. © 
31 Cubes. r 27 64 3 215 > 512 _729 FRE. 1331 = 1728 Il Cubes. 
14 Squar d Squar. 1 16 ñ 81 3 625 1295 [22401 489 © nd WB: WB I 1 20735 [Long Cubes. 
[5 |_Surfolides. [1 |_32 | 243 |__1024 | _ 3125 | 7776 9 0 EE c 
[5 Saar d cube 1 „ | 729 | 1182 | 46656 117649 _|___ 262144 84144 . + IWR 2985924 [Cubic Cubes. 
— F — 4 e ©. nar en Bl | — TTT . * — — 
[7 6; +a 11 128 | 2187 16384 78125 279936 823543 2097152 } 4782969 10000000 19487171 35831808 | —_ 
SS DE { — —u 35 — a — . _ 2 nee * — — — — | — — —— X 
|. | Squares of | | [| rl * 2 | | | O'S Square Cubick 
8 Squar dsguar. | 256 | 6561 65536 ⁰ 390623 16796 16 4 n 46777216 43945721 = Ocoee | : 214358881 | 429981696 q Cubes. | 
| HE mY — — _—_— mp —_— Fl e oe Wo eee en; 2 = Il 5 N 5 - 
9 Gabe of 'I | 512 | 19683 | 262144 | 1953125 | 10077696 40353607 134217728 cage £©00000000 2357947691 5159780352 : Cubes of Ga - 
; Squares of | eat | 949 1048576 | 97656 25 es: 5 282475249 17 a 5 Wodan de 25 $4201 | 6 54 Long Cubes of [21 
Surſolides. 2 uk ; | I 70 3 25 | | [2.00 34 . 5 | * ” 9374 0 19173 22. ICubick Cubes. 
«| Third Surſo-| , | 5 : F 8 | 2 | | 5 3 q __ Cubes 
{I lides z 2048 177147 | 4194304 | 48829125 362797056 | 1977325743 8589934592 313381059609 roocoocooooo 28531167061 | 143008370688 _ 
8 £ 4 | 1 "DW 5 | . . 6 | : 2 4Cubick cx 
| [Squarcs of | | „ . => | £4) 5 Cubick Cubes 
r Squared 14096 331441 | 16777216 | 244140625 | 2176782336 | 13841287201 | 68719476736 [ 282429336481 | loOοοοοοοο ο , 3139428 3767 8916100448256 of 
Cubes. bs — _ _ F IT 3 3 1 Cubick Cubes. 
Fourth "WY frat | 3 | 3 — | | | | a Long Cubick 
413 ſolides. 4192 of ; * F I 3060694o0r6 | 96889010407 | 549755813888 | 2541865828329: | 10coacogogoooo 3422712143931 106993205379072 Cubes of 
EA. — — — |—» 1 = FTI | . ES 3 1 = JEabick Cubes, 
Squares f | . * | EY | | | | | 5 5 Square Cubick 
e Surſo- 16394 mage 268435456 5103515525 78354164096 67822307 2849 4398046 511104 2287679 4 54961 I00000coogecoo | 379749833583241 | 12839 18464548864 [Cubes 3 
ides 3 = — 85 3 : e 1 15 : 5 No) ubick Cubes. 
. 27 . *. | 5 | oo Sg - Jsubed Cubick 
DE B38: 5 276814348907 1073741824 30817578125 — 5184372088932 20 5891132094649 en 5551/1 5407021 574586368 Cubes of 
8 Et | 3 : *— v7 : | | Cubick Cubes, 
4 | „„ | | 5 | | _ + | 8 8 | — PIE" 
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The Table ex · 
plained. 


Indices of Fi- 
gurals, what 
and why ſo 
called. 


Rooted Num- 
bers produced 
particularly. 
The Square. 


Theoreme of 
Euclide. 


Example and 
Demonſtration 
where the 
Root hath but 
2 Figures. 


their Area; thus, 


Where the 
Root hath 
more than 2 
Figures, 


equal to the Squares of the Segments, and to the two Right-Angled Figures made of 


which gives 80, for the Area of each Rectangle Figure, and added to the Squares are 


Production of Figurals. Lib. II. Part II. 

The Cc. at the foot of the Table denotes it may be increaſed ; but this is large 
enough to view the orderly production of Roored Numbers, to the 15th Quantity and 
12th Root, where is to be ſeen, + | 1 5 
1. The Numbers of Quantity in the firſt Leſt Hand Column, called Indices in Latin, 5 
becauſe the Power or Quantity of the Figural Number, and how far he is removed 
from the Koor, is ſhewed thereby. | rr I 5 
2. The Roots from which each Figural Number ariſeth, in the head of the Table. 5 

3. The Arithmetical Names proper to each Number, at the left ſide. | | = 
4. The Names according to the Forms of each Number, at the right ſide. 
And 5. The Numbers themſelves in the body of the Table, which are to be accept. 
ed for Figural Numbers of that Denomination, which you find written againſt them at 


the ſides, and have that Nuinber for their Root, that ſtandeth over them in the head of 
the Table. 8 | 


§. 6. Rooted Numbers, admit of ſome variety in production, which in particular is 
ſet forth in this, and the two following Sections. 1 55 Wer 
The firſt Roored Number a Square, beſides multiplying the Root into it ſelf as afore- 
faid, may be obtained by breaking the Root into parts, called alſo Segments; and 
Squaring the Parts ſeverally, and orderly adding them with the double of the Product 
produced by Multiplication of the Segments one into another. „ 
This Device is grounded on that Geometrical Theoreme in Euclid. lib. 2. prop. 4. 


That if a Right Line be cut into two Segments, the Square of the whole Line ſhall be 


the Segments. As if the Right Line, whoſe Square I would produce, be 18, I cut the 
Line into two Segments, as ſuppoſe 10 and 8, then ſhall the Squares of 10 and 8, 
added with the double of 10, multiplyed into 8, be the Square of 18. 


At the Figure following (when the Line or Side of the Square is cut into 2 Segments) 
there appears 4 plain Figures ; of which 2 are Squares, and 2 Rectangle Figures or 
Long Squares, all which added together, make the whole Square. 155 | 


| þ 8 | 
18 324 | f 9 ; "It 1 
MI dolls hols = © a 


* 


And of theſe 4 plain Figures is the whole Square obtained by the 4 Numbers of 


1. The Greater Square h. i. e. d. is known by multiplying the Line h. i. (equal to 
4. b.) into it ſelf, and ſo 10 ſquared is 100. | . | 
2. The Leſſer Square b. c. g. i. is known by multiplying the Line b. c. (equal to 
i. g.) into it ſelf, and ſo 8 multiplyed by 8, gives 64 0 

3. The Long Squares are known by multiplying the 2 Segments one into another, 
and then doubling the Product. As the Segment 4. b. 10, into the Segment b. c.5, 


their Complement to rhe Square of the whole Line 18, as by the ordinary way may be 
proved. 


18 „ Radix | Proof. 
0 ice: 8 „ Segments. 1 18 Radix 
5 E 100 . Square of the Greater Segment 3 
| EY 25 Rectangle Figures - 5 
| 100 N 64 . Square of the Leſſer Segment 2 
324 Zenſus 2 324 Zenſus 
In like manner, if the Root conſiſt of many Figures, or the Line be cut into differ 


Segments, yet is the work alike. As if 140 were the fide of a Square, whoſe $quF 
Number were deſired, I may cut 140, into 100 and 49, or 90 and 50, or 95 and 
or any other parte. 


140 Radix 1 Radix | 5 Proof: 9 Example | 


40 Segments 8: 45 Segments IE. 
f 10000 Great Square 9025 Great Square 140 „ 


4000 Rectangle Figures 427 Rectangle Figures . 
ooo 42739 or 
1600 Leſſer Square 2025 Leſſer Square 1 
g 9600 Zenſus 19600 Zenſus ET I 9600 Zenſus 


” p 23 
— S's —— 
„ ; 


HE come inſtead of cutting the Line of the Square in but two Segments, as before, do Variety of . 
er a ſort cut the ſame into ſeveral Segments, even as many as the Root hath Figures; vn bing with 2 
and to ſhorten the Multiplying work, accompt every Figure in what place ſo ever, or 8 coi 
W:hough never fo great an Article, but as a Digit, and to ſupply the Cyphers wanting, 

place the Numbers gotten as aforeſaid, each one place nearer to the Right Hand than 

W che other, and ſome add the two Rectangle Figures together, ere they ſet them down 

W under the Root. As for inſtance, To get the Square of 46, I accompt the Segments Example: 

W not 40 and 6, but 4 and 6, then place under 4 his Square 16, and multiplying the 
double of 4, which is 8, by 6, or 4 by 6, and double the product (for it's all as one) 

e product 48 is the ſumme of both the ReQangle Figures, which I place under 16, 

one place nearer to the Right Hand, then under the Segment 6, | ſet his Square 36, and 

W the Total added together, the Square of 46 is found to be 2116, and by the former 

W wayes may be proved true. 8 


Proofes. 

2.4 46 | 
nal 6 Root 40: 6 46 Root 
ron che — 46 

= 8 N | 
| 418 240 276 
36 240 184 
2116 Square 2116 Square 
r 2116 — 
— . 


= Andif the Root propounded conſiſt of many Figures, then after the matiner laſt With many Fi: 
= mentioned, when you have gotten the Square of the firſt two Figures to the Left Hand gures: 
ni the ſame ſort proceed to ſeek the Power or Quantity of the reſt. As in ſeeking the 


Square of 46808, thus; 


4 6 $ © 8 Root 15 . Exaniple: 
| 16 | | I Proof, 
"4 $6 whe 46808 Root 
0] ens home} xe 4 i? Yoke 46808 
Square of 21 | 16 . E 
* 3 374464 
3 3744640 . 
Eon ton font. . . 280845 ©:- 9 
Square of 21 go | 24 | | 468 187232 
Nen 1 I 1 
0 2190988864 Square 
Square of 21 go | 24 00 4680 
| | 174]88]o 
FF 64 
Compleat 21 go 98 88 64 Square ; 

Touching Square Numbers, and their production further + "TOTS Obſervations: 
1. A Square Number doth never end in 2, 3, 7, 8, or a ſingle o; but in order ter- 1. 
minate thus, 1, 4 9, 6, 5» 6, 9, 4, 1, o, 1, 42 9, 6, ©. beginning again as in the Of their Ter- 

Table of Rooted Numbers is apparent. mNarins: 


* 


2. The 


f F<t — 5 
| e 
+ <"*S64 25 r 
— > a LIST <— Y ly 
. N 


a | | 5 | . 
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5 2. The Squares of the parts of a Diametral Number added together, make a Seng 

How made of Number, as was ſeen before in Diamerral Numbers. Ys 


Diametralk. 3. Numbers called ( ibe Flats, multiplyed together make Square Numbers, fn ˖ 
bw — of and 18 make 365 the Square of 6; fo z and 48 make 144, the Square of 12. - 
Like Flats. 4. If i be taken from any Square Number which is odd, the Square of half the 1 
4. mainer being added to the firſt Square will make a Square Number, As 9 the Square 
hay Fre 37 from which 1 be taken there reſteth 8, the half 4 {quared is 16, to which if 9 1, 
<td — 2 added the total is 25 the Square of 5. 


Silare. 5. The Square of half any even Number, if the even Number be added to it, wi 


5 _ 1 more, will make a Square Number. As 10 Whoſe half is 5, the Square whereof i 
Em 3 25, to which 10 added, and 1 more, make the Total 36, the Square of 6. 
84 . A tore *quare of half any even Number 1 be added, and the even Ny — 


5. then fubſtracted, there will remain a Square Number. As if to 25, the Square of; 
How ctherwiſe. the half of 10, there be added, ir will be 26, from which if 10 be ſubſtracted, is 
a a $quare Number remaineth whole Root is 4... Bees 

y "Tn Numbers continually added from an Unit ſucceſſively to the anteceder 
— org Squares, make the Totals, Square Numbers. As 1 and 3 is 4, ſo 4 and 5 is 9, ai 
: and 7 is 16, Cc. 5 e Het eee 
128 L 8. Cobick Numbers added ſucceſſively from the Unit, produce Square Number, 

Hyp by Cubes. As 1 and 8 is 9, fa 9 and -7 is 36, &c. | ET 


Cube produced F. 7. The particular conſtruction of the Cube (the firſt and leaſt Rooted Body) l 
particularly. next to be ſeen. HEH PR, e e 
A Cube by the fifth Section of this Chapter is produced the eommon way, by Multi 
plying the Square Number by the Root. As 2 by 2 makes 4, which 4 again multiply. 
ed by 2 makes 8, the Cube of 2. 5 2 5 
This is a kind of triple Multiplication, the Root being alwayes valued in himſelf once. 
For 2 times 2 twice maketh 8, and fo 3 times 3 thrice yieldeth 27, the Cube of 3. And 
| 4 times 4 four times giveth 64, the Cube of 4, &c. „ nt 
© Device of Ihe production of theſe Numbers vary from the ordinary way : If the Root be 
Ramus. broken into Parts, and the Cubes of che Parts or Segments be added to the two ſolid 
| Figures, comprehended 3 times under the Square of one Segment multiplyed by the 
other. Which Device Ram, lib. 24. ſect. 10. imitating that in Euclide of the Square, 
1 delivereth. As if there be a Cube, whoſe Root is 18 Inches, and I would know the 
e Eee Cube Number thereof, which ſhall declare how many ſolid Inches there are in that Body; 
where the Root I cut the Root into two Segments, as 10 and 8, and thereby doth the Body at K. ap- 
hath 2 Figures. per (as much as can be aptly demonſtrated in Plano, or by Flats) to be parted into 8 
HhBodies or Solidities, viz. „ en 
The firſt a Great Cube of the Greater Segment, which cannot well be made viſible 
by a Paper deſcription ( Cubes pourtrayed like Dice, whoſe Form moſt fitly they repre- 
ſent, ſome parts will be hid from the proſpe&, and muſt be imagined) but is placed 
_ the Greater Segment Z. and is that part of the Cube K. from the Line t. down 
ward. 0 7 
The ſecond a Leſſer Cube of the Leſſer Segment, cut off in the corner from the Cube 
KX. at u, joyning together the 3 Leſſer Paralelipipedons to the 3 Greater. 
The 3 Greater Paralelipipedons marked with x. . z.  _ 
The 3 Leſſer Paralelipipedons marked with 3 Aſteriſquen. 
And as if the Cube were taken in pieces, be partly diſcerned at L. M. N. O. 
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And as all theſe ſolid Figures joyned together make the Cube at K. compleat, fo will 
their ſeveral] ſolid Numbers added together complement the Cube Number. For the Cube 
of rhe Greater Segment is 1000, oBrained by multiplying the Greater Segment Cub 
cally. And the Cube of the Leſſer Segment alſo is gotten by multiplying part 

| 1 Cubical y. 
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Cabically, and fo 8 Cabea is 61 2. Then the Greater Paralelipipedons are found by ingl- 
ciplying the Square of the Greater Segment by the Leſſer Segment ; that is 100, the 
Square of 10 by 8, maketh Boo, for every one of the 3 Greater paralelipipedons. 
Laſtly, the Leſſer Paralelipipedons are known by multiplying the Leſſer Segment ſqua - 
red by the Greater Segment. As 64, the. Square of the Leſſer by 10 the Greater 
Segment, give 640 for every of the 3 Leſſer Paralelipipedons, all which Numbers 
added together render the Cube Number 5832. Thus, N p 


18 Radix | 3h „ Proof by the 
19:8 Segments ; 


Common way. 
— | 3 5 . ol | 5 * 
15900 Cube of the Greater Segment Fen . 4 1 85 


800 n | r 

800 ; 3 Greatet Parale lipipedons | yr 7 

8oo | | 8 5 2 > | 
211 g |R||* | Gag ee 
640 3 Leſſer Paralelipipedens 48 23 

640 1 V TW . 

+12 Cube of the Leſſer Segment i 2 IE 2592 
_ 25 . 324 

| 26% _ 5832 Cubus 


Hereby is the Theoreme of Ramus allo clear, That the Cihe of the whole Line is 
equal to the Cube of the Segments, and the 2 ſolid Figures comprehended 3 times under 
W the Square of his Segment, and the remaining Segment. 

And ir may further be noted, that as in the vulgar way of production you firſt get 
Plain Numbers, and then Multiply thoſe Plains by the Roots; to bring forth the ſolid 
Numbers: So may you here proceed likewiſe ; for if you get the Squares of the Seg- 
ments, and the Rectangle Figures, as before in the precedent Section was taught, and 
then Multiply thoſe 4 Plain Numbers by the Segments ſeverally, you will produce 8 
Solids, the Total whereof will be che Cube yo. any As in the former Number the 4 
plain Numbers in the Square of 18, were 100, 80, 80, 64, which Multiplyed by 
W 10, give the ſeveral products of 3000, 800, 800, 640, and when Mulriplyed by 8, 
= give 800, 640, 640, 512, all which added together produce the Cube, as before, 5832. 


100 - 80 . 80 0 64 | 100 88 * 80 .. 64 


| Greater 10 Segment. Lefſer 8 Segment. 


3 3 a ere 
1000 . 8600 . 800. 640 800. 640 640. 512 
Ss A nen 3 HH — jos ; l | 


— 


If there de more Figuresin the Root than two, yet this courſe is ill kept. As ii Here le Rot 


ſeeking the Cube of 468; thus, : 8 85 | 7 brat th 
Proof. 468 Root ONE 
| 400 : 68 Segments | | _ "_ 
64000000 Cube of the Greater Segment 35744 
) 10880000 = SG 2808. 
coo 3 Greater Paralclipipedons 1872 
to880000 1 8 
1849600 „„ zue Square 
1849600 % 3 Leſſer paralelipipedons wg 
1849600 | ONE 9s 
314432 Cube of the Leſſer Segment 1992199) 
102503232 Cubus 


5 


' P - F * 1 N he 
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Variety of 
wor ling with 
2 Figures. 


Example. 


and adding them, find the Cube ſought to be 175616. 


With mayy Fi- H ths Root conſiſt of man). Figur 


guess. 


Example. 


1 How Cubes | 
are gotten by of odd Numbers from an Unit ſucceſſively. 


Addition of 


Odd Kumbers. 


How Cube 


Numbers end. in any Figure, but he mgketh exchange in ſome. For if he have o, 1, 4, 5, 6, or 9 
WES, Yes W 1 


under 5 his Cube 125, and next 450, which is the Product 


5 Proof. 
28 8 | 46808 Root 
432 | 1 46808 
| 216 | | — A 
Fr 1 5 374464 
Cube of - | 97335] | | {6 23482744640 
-3þ 0844 5 28280848 
r M DN 187232 
r — 
—— 2 — — ___ 2190988864 Square . 
Cube of 102503 232 468 46808 
©) N — h 
2 2 a 884 y 0 17527910812 IX; 
85 9 9 175279109120 
— 13145933184 
Cube of 102503 
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Some ſhorten the work, accompting the Segments as Digits only, and to ſupply 
the place of Cyphers (as before in the Square) place the Numbers orderly to the Right - 
Hand! As where the Root hath but 2 Figures, the firſt Right Hand Figure of the 
Cube of the Greater Segment under the firſt Left Hand Figure of the Root. And next 
that one place nearer to the Right Hand, the ſumme of the 3 Greater Paralelipipedons 
gotten by tripling the Square of the Lefr Hand Digit, and Multiplying that triple by 
the Right Hand Digit of the Root. And under this one place nearer to the Right 
Hand is ſet the ſumme of the Leſſer Paralelipipedons obtained by tripling the Square 
of the Right Hand Digit, and Multiplying that triple by the Left Hand Digit of the 
Root. And laſtly, the Cube of the Right Hand Digit of the Root (or Leſſer Segment) 
placed under him compleat the work, As if the Cube So be demanded, I place 

s into 45, the triple of 
25, the Square of 5 ; and next 540, the Product of 5 into 108, the triple of 36, te 
Square of 65 and laſtly, 216 the Cube of 6, in their orderly places before directed, 


55 8 Proofes. 56 Root 


1 n 50 * 6 —- 
125 a — e 
450 125000 8 
1 15000 280 
11 | 15000 > — | — 
e 1 5000 3136 Square 


1750 7 75er Cube 12: 


— 
. 


* 
- 


a 


8 4 4 74% pO Sp #-. * ; i 
: "4 * 4 9s. * _— % * K : F $ 4 [4 1 4 
, 4 on * = o * — 4 4 ** x 8 1 3s 1 
2 * : g ö i as . . 4+ 
i [ FR. . ; , | , " _ 
wt in the former manner you have 


wrought for the Cube of the firſt 2 Figures to the Left Hand, go forward to ſeek: the 
quantity of the reſidue. As in ſeeking the Cube of 46808, this is the work. | | 


ee [4680 88255 
52868585 eee Io neee 
| 89850 102555800762 Cube 
. e . 
Compleat 102 555 806 746 112 Cube e 5 


-- 
ev et} one: i , 
- 2 1 4 1 


Further in general may be noted, That Cubick Numbers are be tten by Addition 
As 3 and 5 make 8, fo 7, 9, and 11, the 
next odd Numbers are 29, the next Cube to 8; allo 13, 15, 17, 19, make 64, 


the like of others; and ſo many Units in the Root, ſo many odd Numbers in tlie Cube. 
One thing more is remarkable in the termination of the Cube, viz. that he may end 


Cap. I. Prodeflind of Egal.... 751 
n che firſt place of his Root, he will have the ſame in the firſt place of the Cube. But 

11 1 be firſt in the Root he will exchange for 8 in the firſt place of his Cube ; and if 8 
IJ 0 the firſt of his Root, 2 ſhall be the firſt of the Cube. And in like fort do 4 and 3 
make exchange in che Cubick Number. „ 29 75 


e * 
* x 99 ＋ " 


| 1 Cube ſhall cloſe up chis Chapter. And beeauſe it would be tedious to recite, and produced. 
2 onſequently to remember many particulars, take this General Rule to know how many | 
W 7276s every ſuch Higher Power may be produced. 33 $i 
W \ark their Indices, or how many degrees the Number you would produte is remo- By their 
ed from the Root, as whether it be the ſecond, third, fourth, fifth, &-c. Quantity Indices. 
W (accompring the Root alwayes for the firſt, as before in the Table of Rooted Numbers), 
and couple each two Numbers together, the one next increaſing from the Root, with 
me other next decreaſing from the Quantity or Number ſought to be produced, and fo 
| proceeding, At laſt there will be either an even Couple, or an odd Number. If they 
be all even Couples, then ſo many wayes may the Number defired be produced by 
Multiply ing each two Numbers together that anſwer to their coupled Indices, And if 

among the coupled Indices there bean odd Number which hath none to match him, then = 
may the Number you ſeek, by Multiplying the Figura Number anſwering to this odd 5 
Index into it ſelf, be froduted; as well as by the Coupled Numbers. Is to know how 1. Expl. 
many wayes the Third Surſolide, or 11th Rooted Figura Number (accompting the Root 
| for the Prime or Original) may be produced, I couple their Indices as at P, and ſuppo- | 
W fing the Root 2, place the correſpondent Figural Numbers as at Q. and find he may be 
produced 5 wayes, by Multiplying, 1. The Root into the Square Surſolide. 2. The 

| Square into che Cubed Cube. 3. The Cube into the Zenzirenzmemike. 4. The 

Squared Square into the Second Sur ſolide. And 5. The Surſolide imo the Squared 


, a . T 1 f 6 1 > " 
Indices Coupled. '  _ © Numbers Placed. © 
p. 10 8 7 6 95 1024 512 256 128 64 
; ; : * + | ö ; „ 
1 Ex 2E 4 11g n E 8 16 32. S173 
1 . — 1 bh r „ „ Th: 2 2 N . . 
—— 1 . 8 — — —— — — —— f 
* f 6 


11 11 v1: 26 


2048 2048 2048 768 128 


8 4» , 
9 
* 
5 + 
+ 
+ = 


—— — — — — 118 192 
Index of the Third Surſolide. 2048 2048 
ee e ks The Third Surſolide of 2 produced. 


= Likewiſe 8 ſeveral varieties of Fre 65536, the Zenzizenzizenzizenzike of 2, 2. Example: 
or the 16th Figura Rooted Number, by this way are found. For beſides the 7 Couples 
of Indices, the 8th Index is odd, and his Number Multiplyed ſquarely will effect as 

| much as the other. See the Operations at R. and s. | 


+ - 
. , 1 TY: 


F » 


— — — — — — 4096 6144 6144 1024 1280 


And further, becauſe this Rule depends upon the proportions between the Indices and Varieties . 
their Quantities ;. for as the one increaſe by Addition, ſo the other by Multiplication (as thereof: 
in proceſs of this Treatiſe hereafter may be ſeen) ; therefore whatever Indices added | 
together, will make the Total, the Index of the Figural Number ſought, thoſe Figural 

N umbers anſwering to the added Indices, Multiplyed one into another ſhall produce 

the figural Number deſired, as in the laſt Example, becauſe 5, 5, and 6, make 16, 

and allo 45 4, and 8, and 11, 4, and 1, and ſevefal other Numbers do the like, the 
Figurals of thoſe Quantities Multiplyed together, as at T. V. W. wilt produce the 

Figural Number of 16, and the Root being 2, will be 65 536, as before, 


T: 


g. The varieties of production of Higher Powers, or Rooted Saljdes, greater than Higher Powers 


515 14 13 12 11 169 g . $2768 16384 8192 4096 2048 1024 312 296 
„F & <4» ” on. 5 inn 
SFO TIRE TRY. . — i nnn $34 #7777 * 1 
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Extraction of Roots, 
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of the ende Some have obſerved the Terminations of theſe Higher Powers, and fidd. 
7 4 The Squared Square never endeth in 2, 3, 4, 7, 8, or 9, but either in o, 1, 3, ot 6 
Squares. and thus according to the Natural Order of Numbers in their Roots, 6, 1, 6, 3, c 
Vs, 1,0, 1, and then begin again. N + td 3. gp; OY 
I The Surſolides imitate their Roots. For if the Root be a Digit, then hath the du. 
ſolide the ſame Digit in his firſt place: But if his Root be an Article, then as the Su. 
ſolide is the fifth Quantity, ſo hath he 5 times ſo many Cyphers together in the Rat 
Hand places as the Root had, and the next ſignifying Figure after theſe Cyphers is th 
firſt Figure ſignificative of his Root. And if the Root be a mixt Number, yer ſtil h 
the firſt Figure of the Surſolide, the firſt of the Root. "< © a; 
Others higher. The next Figural Number, as Surſolides follow the manner of their Roots, ſo dd 
they the manner of the Squares. And the next to them the manner of the Cubes. An 
the next the manner of the Squared Squares. And then they begin again, and are lis 
te Surſolides, &c. All which may fully be ſeen in the foregoing Table of Root) 
Prof of Er- The Proof of Production of Rooted Numbers (beſides the varieties proved one by 
— noy of another) muſt be deferred till Extraction of their Roots be learned, which ſhall be the 
bes.  Subjetof the next Chapter. £5452 i 3d3 36 aa. 


Surſolides. 
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Extraction of Roots. 


 Extrattion of HE Geneſis of Figural Numbers now finiſhed, I come to their Analyſis, vulgar 
— | called Extraction of Roots. 5 3 xn. ho £0 
what made. As production of Figural Numbers was made up of Multiplication and Addition, 6 
of | a made jp. | Addiri 
is Extraction of their Roots of Subſtraction and Diviſion. But whereas in Diviſiondl 
Diviſor to ſeek: Integers, the Diviſor is known, here it is to ſeek, every remove requiring a ne 
„„ Ab EE FG © 1 OA RR | 
Sides of the The Sides of thoſe Figural Numbers not Rooted, mentioned in the former Chate, 
Numbers n being ſufficiently known by their Production to be the Factors of ſuch Products by on 
Rooted, found fingle Multiplication, render their Invention eaſie by one ſingle Diviſion of thoſe pro- 
bfai. duced Area's by the Side known, and need no further remembrance here. But the find- 
Roots by Ex- ing of the Root of a Figaral Number made of ſeveral Multiplicatious, is much mort 
1 difficult. For the clear underſtanding whereof, and all needſul thereto, ſee, 


0 in General en — — 
Extraction of Roots 5 Squares 1 


in Particular of Compounds of both ———— 8 
All Higher Powers, by the Table. 
Surdes, and to denominate the Remains. ö. 


§. 1. To 


LT HW 


SS W_ LI 


Chap. III. 5 Extratlion of Roots. 5 193 
gi. To the Extraction of Raats in General, 2 things are neceſſary, =@_ bat neceſſary 
1. To have the Figural Numbers of every Digit perfectly in mind: For it were f Extraction of 
ſuperfluous to ſeek Rules for them, ſince they may be eafier remenibred then Rules for ae ; 
their production, and readily found in the Table of Roored Numbers: As for the Square 7; how the 
and Cube, thus; — e 5 „ Figurl Num- 
| | ber for every 
T3 +9 + 3.4 7 3 @- | Digit, 
squares 1,4 9 16 25 36 49 64 81 The like of others. 
Cubes 1 8 27 64 125 216 343 512 729 


2. To prick the Figural Numbers given whoſe Root is to be extracted, according to 2 
their Quantities, arent. r the Right Hand. As the Square, becauſe a Number of To prick. the 
the ſecond Quantity, prick every ſecond Figure, and leave one unprickt. The Cube Number accord: 


prick every third Figure, and leave two unprickt, and fo accordingly upward. And ing to the 


a ; | ntity. 
let it be noted that ſa many Pricks as the Number will admit of, ſo many Figures muſt Quantity, 


be in the Quotient for the Root to canliſt of, 


g. 2. In Particular, the Square Root of a Number is extracted commonly thus: To Extract the 
1. When the Number is placed with a Crooked or Rectangle Line to ſeparate the Square Root. 
Quotient or Root from the Square, and pricked as aboveſaid, then ſeek the greateſt Rules. 
Square Number contained in the Figure or Figures that belong to the laſt Prick to the 5 
Left. Hand, which Square Number ſet thereunder, and ſubſtract therefrom, and the 
Root of that Square ſet in the Quotient, cancelling the Figure or Figures ſtanding over 
this Square, and if there be Remainders ſet them in order at top, and ſo is the work for 
that Prick ende. i | „„ | | 
2. Double this Root, and ſet him down for a Diviſor, thus; if he be a Digit, place 27 
him under the next unprickt Figure inclining to the Right Hand; and if an Article or 
Mixt Number, then ſet the firſt Figure or Cypher of this doubled Root in the unprickt 
place as before, and the other Figure one place nearer to the Left Hand, and diviſe 
with this Number for a new Quotient Figure, which muſt be no greater than that the 
Square of che ſame Figure may be alſo ſubſtracted from the remaining Numbers leſt to 
the next Right Hand Prick after you have, as in common Diviſion, ſubſtracted the 
product of your Diviſor multiplyed into this Quotient Figure, ſtill cancelling the Figures 
from which any thing is taken, and ſetting down the Remainer if any bee. 
3. Then ſer down the Square of this Quotient Figure, the firſt Figure thereof, if 3. 
more than one, under the next Prick inclining to the Right Hand, and the other Figure 


one place nearer to the Left Hand, and ſubſtract it, cancelling the Figures after Sub- 


ſtraction, and ſetting the Remainers, if any, at top as before. 15 
4. If your Number admit of more Pricks than 2, then for every Prick exceeding 2 
muſt you repeat the work in the ſecond and third Directions, to double the Quotient 
and divide thereby, and ſubſtract the Square of each Figure in their order. | 1 
For further Explanation; ſuppoſe I would prove whether 46808 be the Square Root Example. 
of 2190983864, then having placed and pricked the Number, | find 21 to belong to 
the laſt or Left Hand prick, I therefore inquire the Greateſt <quare in 21, and it is 16, 
whole Root is 4, Which placed in the Quotient, and ſubſtracting 16 from 21, there 
reſts 5 at top, as at 14. | . 
Then I double the Root 4, and it is 8, which placed under the unprickt Figure, and 
diviſing thereby, I can take but 6 in the Quotient, or elle [ ſhall not leave enough to 
the next to make Subſtraction of his Square; for ſhould I take 7. I ſhould leave but 3 
to the o, which would be but 30, and the Square of 7 is 49; therefore I firſt place 5 


W inthe Quotient, and take 6 times 8, which is 48, out of 59, there reſts 11, as at B. 


Then do | ſquare 6, and it is 36, which J fer under 1 10, the Numbers belonging to 
the Prick, and ſubſtract it, as at C. To 

Then do | double the whole Quotient 4.5, and the ſumme 92 is the next Diviſor to 
be placed under - 49, and diviſing thereby find the Diviſor may be taken 8 times from 
749, and yet leave enough to take the Square of 8, from the remaining Figures, the 
next pricked Figure being joy ned thereto, I therefore ſer 8 in the Quotient, and ſub- 
ſtracting the Diviſor 8 times, there reſteth 3; and the Square of 8, which is 64, 


ab Jracted leaves 74, uncancelled as at D. 


Then 1 again repeat this laſt work, and double the whole Root 468, and place the 
lumme 934, in order beginning under the next unprickt Figure, and finding the Di- 


lor bigger than the uppermoſt Number, I ſet a Cypher in the Quotient, and allo 
under rhe next Prick to the Right Hand; for the Square of o is o, and cancel the Di- 


"Yor, 2524 E. 


RE... os Extraction of Roots. Uib. II. Part II. 


Laſtly, Doubling the whole Quotient 4680, the next Diviſor will be 9360, there- 
by 8, gotten for the Quotient, and the Diviſor ſubſtracted 8 times, and afterward the 

Square of 8, as before, there will be nothing left remaining, as at F. ; whereby 
2190988864, is ſeen tobe a Square Number, and hath 46808 for his Root. And thus 
is the production of the Square in the former Chapter proved true. And reciprocally | 

the truth of Extraction thereby. N e 


* D 
A. 219098886444. ee ee 
— iy Rn Tn. 
c. 2199983864 | 46 D. 2290988854 | 468 
- 2686 e e 
14 1 - 
VTV 
„„ B SI 
EK. 2x99988864 | 4680 F. a2xg0988864 | 45808 Root 
| 26862469 © — 46508 |! 173% 
9 | 99 374454 
ED 3744540 
7 280848 
80 0 187232 


SR pct * 1 


Square  2rpog$886 proof 
| | ne 18) oh W ; * SHELF =o, 


Hm toworhk Extraction of the Square Root may be proved by Addition: If the ſubſtratted 
and prove ii Numbers be orderly placed one under another, and then added, the Total will return 
by Addition. the Square whoſe Root was extracted. As in the former Example, after the ſecond 
Example, Figure is placed in the Quotient, ſet him under the Diviſor, and multiply the Diviſor 

thereby, and the amounting Product joyned with the Square of the Quotient Figure, 
Gnomon makes the ſecond Number to be fubſtracted, called a Gnomon; and fo continue this 
what. work according to the Number of Pricks on the Great Square, and then add all the 
Gnomons together with the Left Hand Square firſt ſubſtracted. e Þ 


— EI © 


4 22414 
Li Zenſus [za|50158188 64} 46808 Radix 
+ Hl | I ag e e | 
| 168 
ir al3 | | Proof. 
N Gnomon | $116 — J | | | 16 55 
1 9 * _ |Divifor, 516 
\ | 3 7424 
| f | | 7316 | ©COO 
| i £21 >, Bn 0h 745964 
Gaomon 74124 canes 
4193 Diviſor. 2190988364, 
oG L : IT" OY 
Gnomon | [oo | 
Who 7 Diviſor, 
| | 
74Þ 42 | 
1222 f 
Gnomon \ ] 548g 54 


SOME 


haps III. 


rick, and by the new Quotient Figure multiply this Diviſor, to Which the Square 
| 14ed (hall make the Total the Gnomon to be ſubſtracted, und then multiply again by 


dis Work till all be finiſned; as in the former inſtance. Again thus; 


« of 
4 8 
# 1 
OI 


6. 3. The Cube Root is extracted wich ſome variety, but the moſt received way is 
1. When the Number is placed and pricked as before diretigd;* from the Figures 


aan have out thereof, and cancelling the tame Figures, if there be any Remains ſet 
dem at top, and the Root of this Cube ſer in the Quotient, and ſo have you done with 
W this prick For this work, as in the Square, is wrought bur once 


1 ſhall be the Diviter; and ſer one place nearer to the Right Hand, by which inquire for 
a new Quotient Figure from the Figures ſtanding there over, and when found out place 


ching is ſubſtracted, and ſet the Remainders, if any be, at top. 
. Square the laſt Quotient Figure, and multiply this Square by the triple of the 


and ſubſtract it from the upper Figures, ſtill cancelling and ſetting the Remains at top, 
as before. ans POR be | 
4. Under the next Right Hand Prick, fer the Cube of the laſt Quotient Figure, and 
be ſubſtracted, the laſt Quotient Figure is coo big, and a lefs mult be taken. 
| 5. If there be more Pricks on the given Cube, reiterate the work in the ſecond, 
third and fourth Directions. TTC 5 
| For Example: If I would know what is the Cube Root of 102503 ve 
| placed and pricked the Number, I find 02 to belong to the Left Hand Prick, the 
Great?it Cube I can have from thence is 64, of which the Cuche Root is 4, therefore | 


# N* 
* 9 4 


| let 4 in the Quotient, and taking 64 from 102 leave 38 over the fame, as at G. a 
| Then 4 tripled is 12, which multiplyed by 4 is 48 for a Diviſor, which ſtanding 
under 385, t fee I may take him 6 times from thence, wherefore putting 6 in the Quo- 
| tient, and ſubſtracting 48 the Diviſor, 6 times, I cancel the Number 385, and fer the 

Remainder over the fame in order as at H. Sor 
Then l ſquare 6, and it is 36, which multiplyed by 1 2, the triple of 4, makes 432, 
placed under $70 and ſubſtracted, leaves remaining 538, and then placing the Cube of 
5, which is 215, under 5383, and ſubſtracting it, leave 5167, as at J. 

Ihen becauſe there is yet one Prick remaining, 1 ſquare the Quotient 46, and it is 
2116, Which U triple, and it is 6348; and this I rake for a new Diviſor under 51672, 
and by it get 8 in the Quotient, and ſubſtracting this new Diviſor 8 times, leave be- 
hind 888, as at K. | 5 : 

hen do! fquare 8, and it is 64, which multiplyed by the triple of 46, produceth 
88 52, this J {ubſtraQ from the next place to the Right Hand, as ac L. e 
aſtly, the Cube of 8 ſubſtracted, cuts off all the Figures, whereby it appears, 468 
| the Cabe Root of 102503232, and the whole work ſtands as at 4. And the truth 
of this Extraction is proved by the Production of the Cube according to the former 
Gepcer, as this by Extraction reciprocally. 9 


o, this whole Quotient, to get a new Diviſor, if there be more Pricks, reiterating 


belonging to the laſt prick to the l. eft Hand, ſubſtract the Greateſt Cube Number you 
2. Triple the Root, and multiply this triple by the Root, the Number that ariſerh - 
in the Quotient; and as in Diviſion of lutegers, ſubſtracting the Product of your 
Diviſor mul:ipl, ed by the new Quotient Figure, cancel the Figures from which any 


former Quotient Figure, and place the Product one place nearer to the Right Hand, 


W fubſtrad it likewiſe : For if this Cube, and the Number laft above metrioned, cannot 


G s 
t. 
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195 


W come omit to place the Diviſors underneath, and others multiply the Root by 20, Vari 
d cake the -roduct for the Did iſor; but ſet the Cypher under the gext Right Hand o/ le 


ety of 


$7474 + 4 46 468 460 Example. 
% 0 4 0 20 20 20 
21909888964 4688 — — — = 
— — — 16 80 920 9360 936600 
166 <5 * 3 6 . 227 32 4 
: Fl 5 3 A 4 P 
7424 480 7360 oober 748800 
See VV 64 
748864 1 — 
518 742+ COOD 748864 
Collection 2190988364 Proof F ; 


T extract the 
Cube Root. 


Rules. 
1. 
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5 03233, when f have Example, 
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- ES. - 
387878 
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43 8 035 þ 43x44. 
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r 93685 
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ĩ0 22 | 468 192593232 | 468 | 
% sf | 62826822 468 Root 
473443 + 0 4341432 * 
ue 42385 3744 
wu: 151 74 68 2808 
1 1872 


219024 Square 
1 
1752192 
1314144 
876096 


Proof 102503232 Cube 


How to wrlh Cubical Extraction may alſo be proved by Addition: If when you have gotten tte 
_ N b ſecond Quotient Figure, you place him under the Diviſor, and multiply the Diviſo 
tion. thereby, and under this Product, one place nearer to the Right Hand, the Product of 

the Multiplyer ſquared and multiplyed by the tripled Root, and under this one degree 

nearer to the Right Hand, the Cube of the Mulriplyer, and ſubfiract all theſe Number 

added into one Total Gnomon from the given Cube, cancelling the Figures you matt 
Subſtraction from, and if you pleaſe thoſe underneath, except the Gnomon. And ih 

continue this work till all the Pricks be done with, then adding all the uncancelle 

Gnomons with the firſt ſubſtracted Cube orderly placed, and you will have the Cubica 


Number returned; as appeareth by the former Example wrought and proved th 
Way. | 5 . | | 
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Chap. III. 


Law 


Extraction of Rob 
come after pricking the Number, and fubſtracting the Greateſt Cube out of the laſt Variety of 


4 
wh * 

7 
| 1 


prick, and getting the Diviſor, and thereby a ſecond Figure in the Quotient as before 5% 


by this Quotient Figur e multiply the Diviſor, and fubſtract the Product, then triple 


che firſt Quotient Figure, and to the Right Hand of the triple ſet the laſt Quotient 


Figure, 


as in the former Number, after 64 


and the product of this Number multiplyed by the Square of the laſt Quotient 
place under the given Number, ſo that the Right Hand Figure thereof may 
Fand under the next Prick to the ſame Hand, and fubſtract. And fo reiterate. this 
manner of work till all be finiſnedede . 2 07 b. 1 


1 


multiply by 6, and the product 288 ſubſtract from 385, then ] triple 4 the firſt Quo- 


tient Figure, and by the 12 amounting, I ſet 6 the ſecond Quotient Figure; this 126 


| multiply by 36, the Square of 6, and the Product 4536 I withdraw from 9703, and 
leave at top 5167 Then getting the new Diviſor, as before, 6348, and multiplying: 
ic by the new Quotient 8, there is produced $0784, after Subſtraction of which to the 
triple of 46, which is 138; I adjoyn 8, and increaſe this 1388 by 54, the Square of | 
8, aad the Product 88832, abated from the given Cube, leaveth nothing as before: 


9788 
767678 
Cubus 10 503232 468 Radix 
| S 


3 . 
40 * 
4 * 

„ 
0 


Gnomon $ 45 


44 


+ 
4 pO”, —— 


Others after the Greateſt Cube out of the Left Hand prick is ſubſtraQted, and by 


Proof. 


832 102503232 
104 


* : 
» bl E * * r 


the Divilor a ſecond Figure placed in the Quotient, as before, triple the whole Quo- 
tient, and multiply that triple by the firſt Quotient Figure, and a gain the Product n 


the latter Quotient Figure, and to that ſubjoyn the Cube 


of the {aid latter Figure one 


place nearer to the Right Hand, and then deduct the Total out of the given Cube, re- 


| - peating ae ̃ “, A aries car 
After 6 is found for the ſecond Figure of the Quo- 
tient, | triple 46, and it's 138, - which multiplyed by 4, gives 552, that again by 6 


—. 1 « . 
. * — % 6 


As in the former Example thus 


produceth 33 12, then 216, the Cube of 6, ſubjoy ned makes 33336, for the Gnomon 


leaves o, as before. 


do be ſubſtracted from 38503, foreſts 5167 to that Prick; this reiterated for the next 


. 


5 45 468 Proof. 
36167 | . N NS 
| . 8 LES! 128 140 6 
Cubus 102503232 | 468 Radix 1 0 = 33335 0 
| „ | gg $167232 
Diviſor 4 „ 0424 ee ee 
ä „ dae 102503232 
Gnomon 33336: 3312 64584 — : 
: 21 
„ 33335 3616672 
Gnomon 1 6 1 | __ 1 
: 2 ay. 8167232 


— — 


k K. 
1 1 
o 8 WH 
2 


” 20 * * 
ks, of - 
KC Ru . 
9 | * 
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Otber variei 


as before, is ſubſtracted, the Diviſor 48 I; Example. 


Example- 


7ap in his Seamans Kalendar implyes 300 and 30 in the work ; thus : After the Tap his waj 


Square of the Root found multiplyed into 300, ſhall be the Diviſor, to be placed ſo 
as the Right Hand Cypher thereof ſhall ſtand under the next Prick, and a new Quo- 


tient Figure gotten thereby, multiply the Diviſor, and then multiply the firſt Quotient 
Figure by 30, and that Product by the Square of the ſecond Quotient Figure, and add 
Quotient Figure, into one total Gnomon; and for 


E e e 


theſe, with the Cube of this laſt 
every prick do the like. 


As 


Number is pricked, and the Cube of the Left Hand Prick ſubſtracteèd as before, the of w 


* 4 4 * X ä —— * < 22 mn —·¶ 
N 9 TR * * 2 e 12 n * 
Th | T2 "i * 4 r . 9 n A 
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Example. 


T6 extract the F. 4. Of the Prime or Original Figurate Rooted Numbers, a Square and a Cube : 
Rost of Com- Several Higher Quantities are Compound, as their Names Arithmetical denote, And 
pounds, perhaps this may be the reaſon why they retain Names different from their Geometrical 


Compound's of Theſe two 
3 forts Nominal Compounds, viz. 


Fxtraftion of A Zenzizenzikeis the leaſt and firſt Number of the firſt Compoſition, in which, be- 


the fuſt ſort. cauſe the Zenzick is twice repeated, Iextract the Square Root of the given Number, 


1 Example. As if I would extract the Zenzizenzike Root of 796594176, I firſt extract the 


2 Example. And ſo for the Zenzizenzizenzikes, or of greater Quantity, it is but to reiterate the 


As in the former Number, firſt 64, the Cube of 4, ſubſtracted from 102, I 
down. 300, and 30, and againft 300, to the Left Hand the Square of 4, which is 16. 


and to the Left Hand of 30, the Roat it ſelf 4, then multiplying 300 by 16, the pro- 
duct 4800 is the firſt Diviſor, by which 6 gotten in the Quotient, I place it on the 
Right Hand of 300, and the Square of 6 on the ſame Hand of 30, and then multiply. 
ing all the Numbers in the upper row, I have 28800, and the Product of thoſe in t 
lower row is 4320, Which added with 216, the Cube of 6, make the Gnomon 3 3 336; 
and ſo proceed to deal with the Numbers remaining to the other Prick, as here ap. 


peareth. 
2 
3867 | 
Cubus 102503232 | 468 Radix 16. 300: 6 "SH 2116 1 Sha 58 
3 4. 30. 36 | 46 30. 64 
Diviſor | 4800 : 300 30 211“ „ 
— 79 — N 300 30 4 
Gnomon 33336 28800 —— 5078400 
| — : 1800 120 4320 634800 1380 88320 
Diviſor 63480 300 36 216 8 64 
Gnomon 3167232 0 33336 3078 400 5520 5167232 
| - — 6 360 — —ḱ ¶-ä— 8280 — 
Proof 102503222ꝛkwv = | — | 
— 28800 4320 5 88320 


Adding the uncancelled Gnomons with the Cube firſt ſubſtracted, as they ſtand will 
return the Great Cube, and prove the work true in this, as the other varieties. 


6 Forms, that it might be an eaſie memento to the ſpeedy Extraction oſ their Roots: 
For according to the Compoſition ſo ſhall you draw the Root from thence, whether 
Zenzick or Cubick, and ſo often as the Name is found in the Compoſition, in their 
one begiingar the Le and OD 

ames Square and Cube, or Zenzich and Cubick, make three forts of 


Either Squares with Squares, as Zenzizenzikes, Zenzizenzizenzikes, Go. 
Or 2. Cubes with Cubes, as Cubicubicks, Cubicubicubicks, &c. . 
Or 3. Squares with Cubes, as Zenzicubes, Zenzizenzicybes, Zemicubicubes, &c, 

Examples of each ſort follow. ol. 7 855 


and from that Root (which alſo will be a Square Number) I extract the Square Root 
again; and fo is this laſt Root, the Zenzizenzike, or Squared Square Root of the firſt 
given Number. 


Square Root, which is 282.24, and from this Square Number extract the Square Root 
again, and fo have 168, which I accept for the Squared Square Root deſired. 


22223 3 
3723567# 42666 


Zenzizenzike 796594376 | 28224 | 168 Radix 
444644446 X2624 | 
655664 336 
5 : 


"oo 
._ 
We 


Zenzick Extraction. As to know the Zenzizenzizenzike Root of 1698 3563041, 
firſt extract the Ar Root, which is 130321, and then the Square Root of that, 
which is 361, and alſo the e Root thereof, aud ſo take 19 for the Root deſired. 


a. 


28 * een * 5 Ee 
— 8 A 


- 


Chap. II. Extraflinn of Raats: 199 


zemziremizenzike 1698356 3041 | 7% a | 36r 5 
4296928644 96634 ,,43X DRE 177375 
OE ĩ ĩðV) agent ed, 


Numbers of the ſecond Compoſition have the Cubick Root extracted in like manner. Extrafio of 
As to know the Cubicubike Root of 19604499373, the firſt Extraction gives the the /econd /orti 
Cubick Root 2197, Which is alſo a Cube Number, and his Root extracted is 13, the Eranple 
Cubicubike Root of the given Number. 


29232 
g inlet 
244376224 X22 


Cobicube 20604499373 | 2297 | 13 Radu 
8262339333 4377 
X13292894 22 

3% 
e 


The like is to be done for Numbers of greater Quantity under this Compoſition ; 48 
Cubes of Cubick Cubes to extract the Cube Root 3 times, GGG. ” 
When the Number is of the third Compoſition, as in Zenzicubes, Zenzizenzicubes, Extra&ion of 
Zenzicubicubes, &c. ſo often extract the Zentick Root as that Name is in the Compo=- the third fort. 
ſition, and ſo likewiſe the Cubick Root, and in ſuch order as they ſtand compounded, 
For in a Zenzicube, firſt extract the Square Root, this Root ſhall be a Cube, whoſe 1 Example. 
= Cube Root extracted ſhall be the Zenzieube Root of the given Number. As 729 is 
a Zenzicube, whoſe Square Root is 27, which is a Cube Number, and hath 3 for his 
In a Zenzizenzicube, extract the Square Root twice, and the Cube once at laſt. As 2 Example. 
in 4096, whoſe Square Root firſt extracted is 64, the Square Root of which is 8, and 
8 is the Cube of 2; fog is the Radix Zenzizenzicubick, ef 4096. 10815 
But in a Zenzicubicubick extract the Square Root once at firſt, and then the Cube 3 Example. 
Root twice. As in 262144, the Square Root is 5 12, the Cube Root whereof is 8, 
which is alſo a Cube Number, and hath 2 for his Roc. 
All theſe Extractions may be proved by common production, and if the Numbers Proof. 
We ſubſtracted in the Work be collected into Gnomons, by Addition, as aforeſaid, 


F. 5. Becauſe the Surſolides are excluded out of the foregoing Compoſitions; whoſe 15 extra#? the 
Roots neverthelels ir is requiſite to know how to extract, when aceaſion ſhall require; Roots of the = 
and becauſe it would be tireſome to ſet down particular Rules for every Quantity of the i 2 
8 Higher Powers, and troubleſome to the Memory to retain them, with the varieties of following. 
= vork, ſeeing as a Figural Number may be produced divers wayes, his Root may be 

= many wayes extracted. And beſides the particular Ryles far each inereaſing acgording 
do their Quantities, and ſo in effect are as endleſs and various as the Numbers them⸗ 
8 felves, it will be more commodious to perform the Extraction of the Roots af all the 

= Higher Powers by ſome one General Birection, which by the help of the Table fol- 

| lowing is perfedly to be done. als, | 1 | 

And indeed all the Particular Rules chat are given for Extraction of Raats, even Particular 
thoſe of the Square and Cube, have their ground in the Table, and came from thence ; Rules grumded 
as might very eaſily be demonſtrated. And by comparing the Tabulary Numbers and on the Table. 
Operation therewith, hereafter in this Section {er forth, with the Particular Rules here 

let down for the Zenzizenzike, Surſolide, and Zenzicube, will be ſuffciently clear 

without further illuſtration, 7 5 | | 


Particular Rules for the Zenzizenzike. e * _ 
3 F eta: | WY . * | | | 5 Squared 

1 1. After the Number is pricked according to his Quantity from the Left Hand prick, . 

. ray na the greateſt Zenzizenzilke Number, and ſet the Zenzizeunike Root thereof in 1. 

= e Quotient, 


2. Multiply 


= — Extraftion of R. Lib. II. Part 
2. 2. Multiply this Root Cubically, and quadruple the product for a Diviſor to be 


placed one place nearer to the Right Hand, and a new Quotient Figure gotten thereh 
Multiply the Diviſor, and reſerve this product to be added with the 3 Numbers in £ 


= 


next Directions to make-up the Gnomon. 


— m 1 8 


3. _ 3. Square the firſt Quotient Figure, ſexcuple the Square, and multiply the Produc 
by the Square of the laſt Quotient Figure. — 


14 4. 4. Cube the laſt Quotient Figure, and Multiply the Cube by the quadruple of e 
to — eee et T8 5 
if „ i. Takethe Zenzizenzike Number of the laſt Quotien: Figure, and with the ; I 
+ | + Numbers laſtfabove-mentioned, add them (duely placed one nearer than another to th: 
1 Right Hand) into one total Gnomon, and Tubſtract the ſame from the given Number: 
| And if the Number have more Pricks than 2, the work in the ſecond, third, fourth, ME 
| and fifth Directions is to be repeated. . 1 
| Example, Thus the former Number 796594176 pricked, and 1 the greateſt Squared Squ Wi 
N Number in 7 ſubſtracted, I multiply the Cube of 1, which is 1 by 4, and 4 is Diviſor; WE 
1: which though ſtanding under 69, yet will afford but 6 for the Quotient. This 6 my. 
i& tiplyed into 4, gives 24. Then 1 {quared is 1, and multiplyed by 6 is 6, and again Wi 
'k by 36, the Square of the laſt Quotient Figure, makes 216. And then 216, the Cube 
1. of 6, by 4 the quadruple of 1, the Product is 864. Laſtly, 1296, the Zenzizemick 
i of 6, added with 24, 216, 864, makes the Gnomon for the ſecond Prick. 1 
if Then the Cube of 16 quadrupled is 16384, the next Diviſor, whereby 8 is gotten 
jt for a new Quotient Figure, which multiply ing the Diviſor gives 131072. Then the 
1 Square of 16, ſexcupled and multiplyed by the Square of 8, makes 98304. And te ME 
. Cube of 8, by the quadruple of 16, produceth 32768. And the Zenzizenzike of 8 
bf is 4096, added to the other Numbers make the next Gnomon, which ſubſtracted xz 
4 | the former leave o remaining. GU e TOBTIEG OT CIOS ene BI 29G: z 
(LE % „„ 2 
0 Zenzizemike 796594x76 | 168 Radix 216 Z 
i | Gnomons _ 555 MF C Mi _ I 
il 141234176 r TS. = 
| Proof | | 796594178 12 . ada 141234176 I 

ddt Fa up de , WG 

796594179 3 

log = 1 Particular Rules for the Surſolide. E 

n 1. The Number being pricked according to his Quantity, take from the Figures be- 

longing to the Left Hand Prick, the greateſt” Surſolide Number therein, and place ie 

Sur ſolide Root thereof in the Quotient. 46290 5 

2. 2. Multiply the Zenzizenzike Number of the Root by 5, (or quintuple it) and the Wi 

product ſhall be the Diviſor to be ſet one place nearer to the Right Hand, by which get Wl 

a new Quotient OS and Multiply the Divifor thereby, and reſerve the product for 

the firſt Number of the Gnomon. FO SI N | 4 

3 3. Cube the firſt Quotient Figure, decuple the Cube (or Multiply ic by 10) al i 

Multiply the Product by the Square of the laſt Quotient Figure. =_ 

4. 4. Square the firſt Quotient Figure, decuple the Square, and Multiply the Produtt Wi 
by the Cube of the ſecond Quotient Figure. #14 

3. 5 Quintuple the firſt Quotient Figure, and Multiply the product by the Zenzizen- 

Zzike of the next Quotient Figure in the Root. YO a 

6, 6. Add theſe 4 laſt mentioned Numbers with the Surſolide of the laſt Quotient FE. 
Y 


Sure, orderly placed every one nearer by one place to the Right Hand than the othe!; 
into one Gnomon, and ſubſtra& the ſumme from the given Number. And for eve!) 
pac Prick on the given Number, go over again with the work in theſe 5 laſt D- 
rections. 1 

Example. As to extract the Surſolide Root of 28153056843, which marked as directed, i 
doth appear that 1 is the greateſt Surſolide, and Root alſo of 2. Then the Zenzizen 
Zike of 1 is 1, which quintupled is 5, this 5 is Diviſor to 18, by which I get but : 
for the Quotient, this multiplyed into 2 makes 10. Then the Cube of 1 is 5 

Au un 
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Chap. III. 


which decupled is 10, and multjplyed by 4 is 40. 


Fenton ef Noll. sf 


” 


And the Square of 1 decupted ib 


10, and multiplyed by 8, the Cube of 2, gives 80. And the quintuple of f is 8. 12 TV 
3 y e 


ipiyed by 16, the Zenzizenzike of 2, yields $5. Laſtly, 32, the Surſolic 
_ wo Tick va 40, 80, and 80, in Sr make up the Gnomoh 1488345 


* 


for the ſecond Prick. And by reiterating the work for the next, get the Gnomon 


. 132698 2 


I 1 
148832 5 F | 
r 
proof 28153056843 „ | 
; OE eee | | ö 155520 5 3 
— CFF 
$ogo | 
243 


28153056843 


urlolide 28253256843 | 168 Radix 
YI . * 1 


148832 
Cnomons“ | 


Particular Rules for the Zenzicube. articulaß 


| ps -UUE Cube, 
Number from the Left Hand prick, and put the Zenzicube Root thereof in the Quotient. 1 


2. Sexcuple the Surſolide Number of the Root, this Product ſhall be Diviſor, by 2, 
which get another Figure for the Quotient, and multiply the Diviſor thereby, reſer- 


ving this Number for the Gnomon. 


3. Multiply che Zenzizenzike Number of the firſt Figure of the Root by 13, and 3. 

the Product again by the Square of the next Figure of the Root. - , 5 - 
4. Multiply che Cube of ee Quotient Figure by 20, and the Product again by 

the Cube of œ᷑ ( ̃ ᷑ ̃¶rẽ/jmͥ yy y | 
8 Multiply the *. — of the Fl by 15, and that again by the Zenzizenzike of the 3. 

ſecond Quotient * NT CHASE 9 
R 6. Multiply the 1 of the Root by 6, 
> ſecond Fig an Ba. rag hid 2g orongh gol; whe clo at : 

| — al tbele five laſt mentioned Numbers be added with the Zenzicube of the 7: 

ſecond Quotient Figure, orderly placed one nearer to the Right Hand than the other, 

into one Gnomon, and ſubſtract — ſame 1 op gon Zenzicube; and repeat the 

work of theſe ſix laſt Directions for every other Prick. 5 33 

As in extracting the Zenzicube Root of 244140625 3 firſt out of 244, I take the Exaniple: 

greateſt Zenzicube 1 can, which is 64, whoſe Root is 2, the Surſolide of which 32 

ſexeupled is 192, for Diviſor, by which 5 1s * for the Quotient; this 192 multi- 

plyed by 5 is 960. And 16, Zenzizemike of 2 by 15 is 240, and again by 25, the 

Square of 5 is 6000. And 8, the Cube of 2, by 20 is 160, which by 125, the Cube 

of 55 is 20000. And 4, Zenzike of 2, by 15 is 60, which by 625, the Zenzizen- 

zike of 5, is 37500. And 2, the Root by & is 12, that by 3125, the Surſolide of 54 

is 37500. Laſtly, 15625, the Zenzicube of 5, makes up the Gnomon. 


and the product by the Surſolide of 6. 
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Zenzicube 244740625 | 25 Radix 
64. : 


4 . 
Gnomon 180140625 


— — — ne 


2441406 25 


» 
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Proof 


244140625 4 


Rules for the 
| | | | n r 524 5 f 1 N 7 3 3 A, Squared 
I. The Number pricked according to his Quantity, deduct the greateſt Zenzicu 
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The Table ex- 
plained, 


Extractim of Roots. Lib. II. Part Il. 
The Table for Extraction of Roots. " 
. K 


Temienzicube. Try, | | 


[12 | 66 | 220 | 495 | 792 | 924 | 792 | 495 | 220 | 66 | 12 
| Third Surſolide. 


| 11 | 55 [165 | 330 | 462 | 462 | 330 | 165 | 55 | TH 
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* 


by Square Surſolide. d re 
2 |-45 | 120 | 210 | 252 | 210 | 120 | 45 | 10 | 
2 15 Ci.uubicube. . 
9 | 36 | 84 126128 [ 84 | 36 | 9 
[- 1 Zenzizenzizenzike. . ; | 
4- $o:þ af 1-56 1..70:4-56 j2#+-$-- 
ys Second Surlolide. | 
TFT PR: 


— W awe” 
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__  Zenzicube. 
| . 
| | Surſolide. 
2 


r 


| enzizenzike. 
E * 


ad 
1 
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| | T he Table Explained. 


The little Iſſuants at Top denote the Table may be inereafed as occaſion - requires, 
though this reaching to Zenzizenzicubes be large enough for Example. FEY 
On the exterior parts on either fide aſcending from the Root, are Numbers declaring 
the Quantities of the Powers whoſe Names are placed diſtinctly on the Head of each 
uantity. 6 f | 
A he | "ROY in the Body of the Table are thus gotten, after the Numbers of the 
Quantities are placed in the exterior parts, add the two Numbers belonging te the Cube 
together, which being 3 and 3, they make 6, to fill up the middle Square belonging 
to the Zenzizenzike, between the 4 and 4, ſignifying his Quantity which G and 4 
added make 10, for the two middle Squares of the Surſolide; and this 10 added to 
5 is 15, for the — of the Zenzicube next the middle, and for that 10 to 10 gives 
20: And thus adding one Number with another akernately, the other Numbers are 
found; and the Table may be enlarged. ad infinitum. 


The Uſe of the Table. 


To extract the Root of any Number by help of the. Table; after the Number is 
pricked e his Quantity as before taught, and the Greater Number of that 
Quantity whoſe Root you would extract, ſubſtracted out of the Figures belonging to 
the Left Hand Prick, and the Root thereof ſet in the Quotient, as before; then ſet 


apart this Root with his Square, Cube, Zenzizenzike, Cc. until you come to the 


Number before ſubſtracted. And in order under them, beginning at the Root, place 
the Numbers found in the Table belonging tothe Quantity whoſe Root you are extract- 
ing. Then Multiply the Numbers ſtanding one over another, one into another, the 
Multiplication next the Right Hand ſhall be the Diviſor, which after you have gotten 
another Figure of the Root by to be ſet in the Quotient, ſet him down under the Di- 
viſor, and his Square under the next Mukiplication to the Left Hand, and his Cube 


under 


S © 2: | 9. 8 Fy 2 re 
8 : . 8 . 1 , r 
haps II. Extraction of Noot. 


3 [:k on the given Number, repeat this work. 


1. Example. To extract the Square Root of 28224. . 

3 | MK. <1 Rad. Zen. | Rad. Zen. 

leaned Fn 1 rr I I | 16 Cc. e os 
Zenzike . 2&224|.168. "i 2. Tabulary Number 
„ — 2 Firſt Diviſor. 32. Second-Diviſor, 
Cnomoms 2629 | 8 an E093 17 x05. 

— Zen. Rad. Zen. Rad. 

Proof. 28224 36. 6 64 8 


B 


— 3 


9 0 © 


156 Gnomon- 264 Gnomon 


— u 
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* 
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2. Example. To extract the Cube Root of 4741632. 8 

3 VVV Zen. Cub. Rad. Zen. Cub. 

Af WE Tom I 1 168 256 Cc. . 
obs = 474x162 168 3 ; 3 3 Tabulary Numbers; 


=. $3596 3. 34 Firſt Diriſor -4$ 768 Second Diviſor. 


S — — Cub. Zen. Rad. Cuh. Zen, Rad. 
f 4741632 „„ 15; 22M: 6h e 


1 
—ͤ—————: — — pee — 
— y 


216 108 18 1. 80S 30% 6144 


2 * 
1 * W —_ 
6 a a 
———— 40 hd 


E BY : | — n — 7. 3 81 „ * 

au 3096 Gnomon. 445432 Gnomon 
3. Example. To extract the Zemizenzike Root of 796594176: 

. | E * | | ; Lt 

4423 


x 


; . . 0 ä . 
Zenziumike 7965941765 | 158 Radix 
| E 


ES 
Gnomcms 141234176 


Proof 796 394176 


Rad. Zen. Cub. enz. | Rad; Zen. Cub. Zen. 
EE ko „ oo 8 
4s 6 £4 3 4 Tabulaxy Numbers. 
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4 6 4 Firſt Diyifor. 64 1535 16384 Second Diviſor 


lem · Cub. Zen. Rad. Zenz. Cub. Zen. Rad. 
1296 216 35 6 ; 4096 512 | | "i 


1299 864 216 24 4996 22768 98304 131072 


- N 98304 
864 32768 
1296 | | 4096 


$5535 Gnomon. 141234176 Gnomon. 
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ide next, and. fi proceed to the Quuntity you arg extracting , and qu will every: | 
: 20 15 mer by ulciplyed Numbers have another Number, under them, and 2 
W. over; then multiply the one by the other, and add all theſe products with the Left 
4 and Quantity together, in ſuch order that every Number be placed one place nearer 
be Right Hand than the other z and the Total of theſe Products make up the Gnomon 
he next Right Hand prick to be ſubſtracted, as before. And ſo for every other 


4. Example. 


Example of the 
Square: 
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Example of the 


Fer 


Example of the 
Squared 
Square. 


Example of the 


Squared Cube. 


Tenzic. Sur. Zenz. Cub. Zen. Rad. 
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4: Example To extract the Surſolide . of 281 $3056843- 
| | n N e | 
Me Surſolide a8r53030845 [122 Radix | 


10 i 
| Gnomens C. 32698 56843 


Proof 28153056843 


ah N 
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Rad. Zen. Cub. Zenz. Sur. ad. zen. Cub. zen. Sut. 
bu 1 BUT 1 | TY 12 144 1728 20736 Cc. 
e 3 4. 4 Tabulary N 


» VER” 4 


5 10. 206-4 Firſt Diviſor. 60 1440. 17280 10360 Sond tg 


Sur. Zenz. Cub. Zen. Rad. Sur. Zens. Cub. Zen. Rad. 
32 VVV 243 81 27 1 _$: 


p p " 4 "&*, 
8 — TOS 1 n 
— — um IIEE 


323 $&© es 10 243 4860 par 155520 311040 = 


40 e 155320 
80 | 39880 
80 | 4860 


Ms 5 243 


Gnomon 148832 Soo Gnomon — 


5 n. To extract the i Root of No 7030891 5216. 


45 
oorzgorg 


Zenzicube | 264270 5 oBgr3226 — * 224 Radix 
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4 
84035889 E 
Gnomons 16134619913216 | EY 


Proof 164170508913216 
Rad. Zen. Cub. Tem. Sur. Tenzic, 
% 536 mn 00, 
=. EX; Tabulary Numbers 


in 60 x60 240 192 Firſt Diriſor 
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NA D 


729 a 4860 $995 2160 976 
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2160 


320 
44860 


” 2916 
0 | 729 | 
8403 3889 Gnomon 


23 329 112167 2798414 6436343 Ce. EE 
6 15 LS 15 s Tabulary Numbers 


138 7935 243340 4197615) 38618058 Second Diviſor 


Zenzic. Sur: Zenz. Cub. Zen. Rad. 
4096 1024 256 1 16 4 
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4996 — 20313660 15573760 6716180 154472232 


—— 5 
67161840 
1557374 0 
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of cannot therefore be expreſſed by an Integer. As tſle 8 


E As if a Square, as many times two Cyphers, as you pleaſe: 


© not 


MB #\ '" *; * As,» "ery "SFO "yy R "= tA nennen ak 8 2 
* 22 „ 0 F 1 * £ K \ 8 
, % „ 25 0 1 FLY 
* 4 | * _— 8 4 
7 * ' j + NaN 
ol © — 8 
* 0 9 5 


6. 6. A Surde Number, ſometime callell Hrational, if A Huck as to ſay a Number 
from which ir is nor poſſible to take the Root, but there will remain ſomething, which 


declares that the Number given was naa perfect Figutal Number, and the Side there- 
vare Root of 12 is 3, and 


there will remain 3 ; fo the Cube Root of 28 is 3, and 1 will remain. hace 0 
The Extraction of the Roots of Surde Numbers: differs nothing from the wayes al- 
ready let forth, and may be proved by the common way of Production, or Addition 
of the Gnomons, adding in the Remain to the Product or Total. But all the difficulty 
is to denominate the Reniain, to know what part of the whole is ſignitied thereby, 
ſeeing the Divifors are alwayes uncertain. Some Authors for the Square double the 
Root; others add i to the double for the Denominator ; and others double the Re- 
mainer for the Numerator, and to the quadruple of the Root add 1 for the Denomina- 
tor. And for the Cube, triple the Square of the Root, and add thereto the triple of 
the Root, and 1 more for the Denominator ; yet all theſe, and ſeveral other Rules, 
fail to find out a true Denominator exactly, bur that which comes neareſt the truth is 
us. | 
a adjoyn Cyphers to the Right Hand of the given Number m—_ his Quantity, 
If a Cube, as many times 
three Cyphers, as you pleaſe, & c. and continue the Extraction of the Root to the end 


— 


of the Cyphers, and the more Cyphers are adjoyned the nearer the true Root you 


come. Then divide the Quotient by an Unit, and half the Numbers of Cy phers you 
added if it were a Square, and the third part if a Cube, the fourth part if a Squared 
Square, Cc. 8 : LE i 

” Example, in a Square Surde. Suppole a Square Plot of Ground were 18 Perches, 
and I would know the Side thereof: If then L add 2 Cyphers, and extract the Root, 


the Quotient is 42, which divided by 10, the Root is 4 And if 1 add 4 Cyphers, 


and divide the Quotient 424 by 100, the Root is 425 But if I add 6 Cyphers, the 
1 | 33 121 OG | : 
Quotient will be brought nearer the truth, and be 125 beſides the ſmall Fractions 


N . ed ao Cy | Mo. Oh 934, = red ag Ot 
ſtill left upon the Extractions, which denominate after the other wayes uſed in Authors, 
and added will ſome what increaſe che Number. 9 0 | 21 


on * 
— 


1 ASE $ nb r busse, o 
2 Proof of both. 
"| 24 x, 
ares TTC 
ten, 1600 4 1. perches 1 7 oe : $3 19 moet 211: e oj 
— 1 * 84 1696 
16 £ G4 +; WEED TEDTIE * 
ae — Remain '* 36 1596 
3 — 224 added 
— I 18c0 
33765 3 — 18 C00 


2. Example, in a Surde Cube. It is noted of the Greeks; that Mrough their great 
Luxuriouſneſs and Riot, they had brought. Contagious. Diſeaſes upon them, and con- 
ſulting their Oracles for redreſs thereof, received anſwer, I hat when they would double 
their Altar (which was of a Cubick Form) they ſhould he delivered from thoſe Plagues ; 
meaning, the beſt Method to deliver Realms from ſuch''6ontdgion breeding Vices, was 
to abate of their Voluptuouſneſs, and apply themſelves to Literature. But now ſup- 
pole the Altar was 4 Feet Square every way, and the Altar were doubled, what muſt 


the Side be ? Here if 1 double the Cube of 4, which is 64, it is 128, from which be- 


cauſe ] cannot extract the Cube Root without leaving a Remain, I aſſay to come near 
the Truth, and adjoyn 6 Cyphers, and extraQting the Root yet 503 in the Quotient, 
and 736473 remaineth, then dividing 503 by 1, and 2 Cyphers, which are the third 
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Surdes what. 


To get the 
greateſt Rook 
therein. 


He neareſt 
Denomin ator to 
the Remain. 


Example in a 
Square Plot of 
Ground, | 


Example in 4 
doubled Cube. 


part of 6, I have 5 Feet, and 25 of a Foot for the Root or Side, beſides the odd Re. 


3 11 736473 f 1 726473 
main, 2 4 
"an, which denominated after the common way, will be 1 
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CHAP, Iv. 
| Figurate FraSions. 


* 1 en a Fradti is wen to be multip yed Figurally, Multipl the Numera | 
Fratfoons, 518 4 * himſelf i 21 the db deſired. he the Denominator lleuile hn 


And Mixt If an Integer and a Fraction he given, reduce them into an Improper Fraction, aud 


Numbers. then Multiply Figurally ti the Numerator by! himſelf, and alſo the Denote into the 
KW Quantity deſired. 1 


| T ware > is >} redy 3 
Examples. 4} Fo Squ F 1 „ and A "4 
AS 


To Cube - 3 1 pA and 25 reduced i is <> * Cubed is 


1 te To extract the Root of a praction: Firſt, * the Root of the Numerator, and 
Roots. then the Root of the Denominacor of the ſame Quantity, 


8 End 

Examples. | | t of — K 

. Square Roo of — Tenders 4 
As to extract the 
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Cube Root of 5 renders = 


rn Numerator and Denominator be Heterogeneal, that is, not both of one 
Fraftions, Nature, though ch e one bes a a Square, and the other a Cube, as = or the like 3 Jt 


can the fraction have vo. Root extracted, bur mole remain * a Surde 2 broken Number; 
of W „. wee ee A. 


4 HM 24 


10363: 1 


6:02 0) Vilt! artis Sends & Libri Sand 


88 {1 © 0 $39 Daria 


12 


e 1 TS 


* 


C3 ' 1710 Py 1 
W | 14 Ain "ol & © 
4 


* * [| ws 1 p 
. 1771811 2991 . 35. 2 * 
. 7 914 _— at's" *\.. # % Ss 4 %Y4 


3 
he > « 
, : 5 " Py 5 6 
, : * * 
. 5 7 - 
' he + + A 
: | : 5 8 
* 
1 
* 
3 PRs 8 ot. 


: 1 MMA ooat 4. an. 
. — , 8 WO 2 Neelie 8 erer 5 

— 2 1 N ˖ 

3 


21 
4 _ 
. N ; N. 
4 4 1 
* 5 * 8 * V. 
1 
* 
93 
” 5 · 2 is I pu N 
WE 14 „ 
1 Þ . \ a * * 
£4 5 4 ; 
6» | * H f * a " Fl 
g * 1 13 . 18 4 a 1 * . ta 1 ka ew? + vw 
8 * ? $ 4, - 2 222 0 1 * 4 6 » : * 1 4 3 , 0 4 4 2 > Fs. 4 
wi. T1 0 „ — _ * * a 1 n 2 U 1 nd Bron art 12 
- * 
* * x W _ — 
; [ 1 * 8 II. * R » » oF 4 1 © 4 rer 21 1 4 * n 
rh iv . S401 , 6 + Ex 4 i ö 
f 4 & % i 
* 


Fl 


* 
+ 4 > 
1 F & ff 2 1 51 * 1 2 1 
" 9 3 4 © 51 d 1 + 7” 
„ 1 7 , . 145 1 
” : 1 
F 4 * 
5 5 * 5 . 
* p * / wth £ 0 i . 4 
„„ 2 ' 1 17 5 P 1 : 
* . 5 . * dy PR" - mY * N = I A d 
1 . 
% 
2 5 4 * L . 
a he ir ; * * 
— ; 
N. 4 1 4 
* 
ts 7 7 «4 7 . 
” ® ;: 


K* 11 ; : g 1 
; F ” F l i * & * * » 3 & . yY n ” 4 - N * 0 u. „ 1 

2 . » \ ” „ 
* . | 3 : N | þ 4 v 
S We" r 89 Li Sax 3 A TRIBES r W . # þ N ? ESI EET. +5 ne 
5 4 4 © no, — — 4% Ane — 
LR av T 3 4 * 
+ A 
"FERC * = 


CY 


F 7 4 
Teer I + 6 


Sm 


n 
1281 


ns. ND © CONCERNING | 


Numbers ſpecially ane, 


( * 
4 Fi 


5 > 
1 4 th LAS te LES * FI * - 8 a 4 . 4 i lll 
ts 3 A. 
— ——ů 2 — * 25.4% „e * 3 ry 


In Six PARTS. e ee 


PTY oo 8 * 5 n 4 2 . As. Re” JERRY 


7 7 e eee e N AMF 


17411 IF — 45s Fit  v * 2 NI 


WHEREIN 
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A4STRONOMICALS | FERRED I aA 


LOGARITHMES | — 4 Nh 
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AND THEIR 4 4 


SIMPLE ELEMENTS. 
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1 
of DECIMALS.. To 


"a . 
* the former Books enough hath been aid of Abſtra 101 G nerall Copntratt, ar Numbers ſpe- 
Fulgar denominate m— to make d un here would be wr ical. Th cially re ſhe 
next fort of Numbers I ſhall therefd pon arg . ſpecia Carats follow _— 
122 N beg chgllenging ro thi 1 E. fog ſpec u 0 | T2 T . , 
_ Ural ame Denomination either implyed or ex ie Im deckt 2 
Denoginatgrs be certain; expreſſed if otherwiſe. F F bY 3 OF ſpecially Con 


tract are. 
Denominators are certain in Decimals, Aftronomicals and Logarithmes, Ne therefore Denominators 
omitted: Denominations uncertain in Co 


ks, Surdes and Species, and therefore ex- where certain 
Preſſed, Of theſe i in order, and firſt of ecimals, 1 8 where uncer- 


tain, 


Decimals 


208 5 Of Decimals. Lib. III. t. 
Decimals bein . Decimals converſe very much with Geodeticals, and practice to work both Integey 

_ Converſe and and Fractions together in Addition, Subſtract ion, -Multiphcation- and D5v5f100;therey 
practice. facilitating many laborious and intricate works in Common Fractions. 


' Whence the They rake their Name from the Latin word Decimus, ſignifying a Tenth, or Tau 
Name, and part; becauſe as the Integers above the Unit increaſe by lens towards the | 


Ws 


: 


what it ſigni Hand, ſo the Decimal Fractions below the Unit decteaſe by Tens towards t @\Riph 
3 „ Hand; the Denominator of every Decimal. Fraction being alwayes ah Unit vi 
. Decimals Cyphers : As 10, 100, 1000, &c. that is to ſay, an Unit and fo many Cypher, z 
what, and bow there are Figures in the Numerator. And therefore becauſe the Denominator qc 
known. alway conſiſt of one place more than the Numerator, and is thereby certainly know 
the Denominator is omitted, and the Numerator only uſed. For if the N umeraty 
conſiſt of 3 Figures or places, the Denominator ſhall be 1008, which is 3 Cyphers ay 
an Unit; and if the Numerator have 4 Figures, the Denominator ſhall be 10000, 6; 
- Several wayes For diſtinguiſhing of the Decimal Fraction from the Integers, it may truly be fad 
f diſtinguiſh- Quot Homines, tot Sententie ; every one almoſt fancy ing ſeverally. For ſome call tþ 
ing the Deci- Tenth Parts, Primes; the Hundredth Parts, Seconds; the Thouſandth Parts, Third, 
mal. Cc. and mark them with Indices equivalent over their heads. As to expreſs 34 Ini 
gers and 78 55 Parts of an Unit „ "ey. do | it thus, 34. 1 * 5 2. 6. Or thi 

1) (9-0) (9). | | ET: > „ 
34 p i 2. 6. Others thus, 34,1426“; or thus, 34, 14260). And ſome thy 
34. 1. 4. 2. 6. ſetting the Decimal Parts at little more than ordinary diſtance oy 
from the other, and they read them thus, 34 Integers, 1 Prime, 4 Seconds, 2 Third 
6 Fourths : Or 34 Integers 1426 Fourths. Others diſtinguiſh the Integers from th 
Decimal Parts only by placing a Coma before the Decimal Parts thus, 34, 1426; 
good way, and very uſeful Others draw a Line under the Decimals thus, 34: 
: writing them in ſmaller Figures than the Integers. And others, though they uſe th 
Coma, 4 good Coma in the work for the beſt way of diſtinguiſning them, yet after the work is de 
Sexcratrisx they uſe a * rg Line after the place of the Unite, called Seperatrix, a ſepan 
8 ting Line, becauſe it ſeparates the Decimal Parts from the Integers, thus 34 11426 
And ſometimes the Coma is inverted thus, 3414.26, contrary to the true Coma, al 

ſer at top. I ſometime uſe the one, and ſometime the other, as cometh to hand. 

For further diſcovery of the orderly. progreſſion of Decimals behold the followiq 
Tables, one with Figures and Letters, and the other with Lerters, Figures and Cyphtr, 

ſometime called Numeration Tables. „ 
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aud of Table with Letters and Figures. 
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Another, Table with Letters, Figures and Cyphers. 
| Integers. Unit. Decimals. 
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Chap. 1. 


I os e 

in thefe Tables (for both are as one) there are four Progreſſious, two Arithmttical in The Tables 
the Figures above, which are called Indices, proceeding both wayes from Unity by Iined. 1 
the difference 1, though contrarily; two Geometrical, in the lower continued propor- Indices what. 
tions from Unity both wayes, by the Ratio 10. So that as the Series of the Numbers 


from the Units place are continued in a decuple proportion from the Right Hand to- 


wards the Left, and increaſe in their value, as before was ſaid; ſo their value de- 


creaſeth in a ſubdecuple proportion from Unity towards the Right Hand. 


Example, by the latter Table ſuppoſe, 4. 3. 2. 1. 0. 1. 2. 3. 4 be a Number 


D. C. B. A. J. 4. B. C. d. a 
4. 3. 2. 1. FT; 1. 2. 3 4. 5 


gen, 3nd fand with is leer thus, 2525 


be equal to 10 C, and C. equal to 10 3, and B. equal to 10 A, and A. equal to 10 V, 


aud V. equal to 10 4, and 4. equal to 10 b, GC. 


Again, if A. be equal to 10 V, then ſhall a. be equal to = of one , and if B. be 
equal to 100 /, then ſhall b. be equal to =_ of one /; and ſo if 1 Prime be 15 of 1 
Integer, every Second ſhall be _ Part, and every Third — Part, &c. of that In. 
teger. And hence it is that Decimal: are ſet down in a retrograde order to Integers ; 


As if I were to {et down Eight Hundred in Integers, it is thus 800, but in Decimals 
thus, bos. *** | 
The Unit, or one Integer, is alwayes underſtood to be divided into Parts, bearing 
denomination or name of the place of the laſt Figure to the Right Hand in the Decimal 
Fraction. . | 1 2 
As o, 1 ſignifieth One Tenth Part, and o, 2 Two Tenth Parts, as if they were writ 


. VVV e : * | 
at large thus, wn the denomination of the place being Tenths, as the firſt place 


from the Unit towards the Right Hand, and noted as above with 10 in the Table. Jn 
like manner ſhall o, 12 ſignifie Twelve Hundred Parts, and 0,34 Thirty Four Hundred 


8 | | O 
O Fes Sy; 1 121 Q. | 
0 » 12 34 — — | « | | — g 
Parts, as if written at large thus, D the denomination of the laſt place being 


noted with 100, under the laſt Figures, 2 and 4. The like is to be underſtood of 
others. 5 350 | 
Note further, That Cyphers before Integers, or after Decimals, that is to the Left cyphers be- 

Hand of the one, and to the Right Hand of the other, ſignifie nothing at all; but after fore Integers 
the Integers and before the Decimals, they are ſignificant, for making up the places 9 after Deci- 


whereby the value of the other Figures are eſtimated. As ooor, ſignifieth but 1 in OO 


| Rb h . ER . | 


mark well the Units place, by ſome one or other of the diſtinguiſhing Notes before le well ned. 
mentioned, and let the void places (if any be) be filled up with Cyphers, and the 
place of the Unit ſet down, though there be no Integers. As to ſet down 3 Fourths, 
and 4 Fifths, thus 0,000 34. | 1 | 
To remove the Seperatrix one place nearer to the Right Hand increaſeth the Number z,,,um: the 
ten times in value, and toward the Left diminiſneth it as much: For o, 125 fhall be ten Seperatrix 
times leſs than 01,25. 5 | what effect. 
The Indices are very conſiderable, becauſe of ſingular uſe almoſt in all Contract Indices very 
Numbers, as well as Decimals, and ſerve here to find out the true value of the pro- onbiderable. 
dudts in Multiplication, and Quotients in Diviſion, as hereafter may be ſeen. 
The Index of the Unit is o, as in the former Tables. And the Index of any other Indices bow 
place may eaſily be known thus: | n 
In Integers, abate one from the number of places from the Units place, and the Re- 
main is the Inde v. As the Index of 8 in this Number 8921, is 3. of 9 is 2, of 2 is 1, 
and o, the Index of 1, becauſe he ſtandeth in the Units place. | 
In Decimals, the juſt number of the places from Unity is the Index. As the Index 
of 8 in this Number 0,8921, is (1), and in this Number o, 1298 is (4), of 9 in the 
former is (2), in the latter (3), of 2 in the former (3), in the latter (2), of 1 in the 
former (4), in the latter (1). 
Thele Indices are expreſſed by the Learned Oughrred in his Clavis limat , affirma- H expreſſed 
1yely and negatiyely ; that is, of Integers 9 by the ſign +, ſignikying ** } - ru ny 
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Signs of a ont 1 
Number either ſet at the Left Hand, thus, —34,1426 3 but if affirmative, the Number is placed 
Negative or 
Aftrmative. 


helpful. 


216 | Reduction of Decimals. Lib. III. Part J. 
and of Decimals uz bY the ſign —, ſignifying leſs. And where the ſign — is 
not ſet, the ſign + is underſtood, though not expreſſed. And 10 34,1426 ftands thus, 

When a Number is wholly negative of wanting. the ſign leſs ſhewing its defect, 5 


i 


without the ſign more, as 34,9000,, as well as with it thus, +34,0000. And though 
the Number be not wholly affirmative, but negative in the Decimals, yet it may pl 
{et without, thus, 34,1426, as well as 34,1426. And Decimals themſelves albeit 
wholly negative, yet not taken privatively may be marked or not, as o, 1426 ; or 
thus, , 1426. 


Theſe Signs How auxiliary the right underſtanding of theſe ſigns 4- and — is OTE Simple Ele- 
ments of Decimals and all Contract Numbers will be ſeen hereafter. It remains there. 


fore, as neceſſary to this Chapter, that Decimals be counted pure, when ſet without 


. Integers. Mixt, When ſet with them. Simple, when affirmative or negative in their 
or Compound. Signs. Compound, when their Signs are both affirmarive and negative. 


1 


. 4 8 2 j 
— 


Reduction of Decimals. — 


 Decimals re- D EduCtion of Decimals ſerveth to reduce Fractions or Geodeticals into Decimals, or 


duced, how | Decimals into them, that without impediment they may be wrought together, 
many wayes, and Operation being ended their value may be found. 5 2 
and the uſe ODS WW i * | Y RE 
thereof. 5 g 2 os 
833 SF. 1. To reduce Common Fractions into Decimals: Adjoyn to the Right Hand of the 


mon Fractions Numerator of the Fraction as many Cyphers as you pleaſe, and divide by the Denomi- 
into Decimals. nator, the Quotient ſhall be the Decimal, and denominate according the Number of 
Cyphers adjoyned ; that is to ſay, the Right Hand Figure or Cypher of the Quotient, 
as the Right Hand Cypher adjoyned to the Number before Diviſion, and fo the other 
Figures or Cyphers in order, proceeding towards the Left Hand 3 So that 


if Tadjoyn but one Cypher, then the dexter Figure of the Quotient ſhall be primes, if 
2 Cyphers, Seconds, if 3 Cyphers, Thirds, &c. | 1 


Example in a 


As to ſet > inDecimals, I adjoyn to 3 the Numerator, 2 Cyphers, and divide by 
ſingle Fraction : | 


turned into a 4 the Denominator, and the Quotient is 75, which is 7 Primes, 5 Seconds, there be- 


Perſe# Deci- ing but 2 Cyphers adjoyned, therefore the Quotient can be but Seconds. 


mal. 
2 (lz) 
1 (75 
4 4 


When any Number to be reduced into a Decimal cannot be brought into a perfect 
Decimal, but there will be ſome Remain upon the Diviſion, then the more Cyphers 
are adjoyned the nearer the true Decimal you come, but ſeldom above 7 or 8 Cyphers 


need to be uſed; for that the Quotients of ſuch Diviſions come ſo near the truth that 


what is wanting is very inconſiderable. 
As to reduce — to Decimals, if 5 Cyphers be adjoyned the Quotient is 66666, di. 


Example in a 


2 vided by 3; and if the Diviſion be continued (more Cyphers being adjoined) the ſame 
Imperfell. Quotienary Numbers will ſtill be increaſed, becauſe the Fraction cannot be reduced 
into a perfect Decimal. 
22220 2 (1X2)3)/4)'s) 
2 25, (s e 
3 3 
Reaſon of Re» So any other proper ſingle Fraction whatſoever may be turned into a Decimal, the 
duction. 


Reaſon being the ſame : For as the Denominator of any Fraction is to the Nuinerator, 
ſo ſhall any Denominator be to a Numerator which ſhall have the fame value to the 
Denominator given, as the firſt Numerator had to his Denominator, as is evident a 
| | the 


e foregoing Examples: For as 4 to 3, ſo is 100 to 35; and as 3 to 2, ſo is 109000 
: 1 £6666 . E f 8 a ; vp tia : POTTY hs 1 2 E 
I the Fractions given to be reduced into Decimals be conjunct or divided Fractions, Fraftions con- 
en firſt by Reduction of Fractions reduce them into one Denomination; and abbre. jun? and djvi- 
ne them into their leaſt Terms, and if Conjunct add them together, | ad ta turn ded reduced 
3 big into De cimals, as above. | Example of both. e e 1991 0 2K inte Decimals. 


N 3 | I 4 ; « 8 f . ; Lad © 4 = : : wy 4 5 5 7 7 "4 oP; : 4 i ; l | 
uce — and — into a Decimal : Firſt by Redu Fraction: ake Examples 6 
To revuge-” $ 5 [$5upd oo | 5397.07 Y 125 815 of Fra | Py _ + Hon of 


hap. I. VNeduction of Decimal, * 


eus reduced 55 and 20% ang added -—, then adjoyning to 197 2 Cypherg, and di- 
ding by 20, the Quotient 9 Primes, 5 Seconds, is the Decimal. {i 
* ü 1 Fe a RE ; , . . 2 1 2 
lo reduce - of — into a Decimal : Firſt by Reduction of Fractions they are 
Wrought to , and by adjoyning oo, to 3, and the ſumme divided by 20, gives 1 


O 


zh rime, 5 Seconds, for the Decimal. - 


3 
2 5 
: 


20 2 © 4 #4 5 | 


15 
3 
4 


* * 


"20 


[ 


. 2. To reduce Decimals into Common Fraftions, If the Denominator be given to 7 reduce De- 
bad a Numerator; then multiply the given Decimal by the given Denominator, and cimals into 
e Numbers exceeding the place of Primes ſhall be the Numerator to the given Deno- "are xv 
WE minator. And if the Numerator be given to find a Denomi inator, then by the given — 
WE Numerator multiply the Denominator of the Decimal, and divide the product by the 
eiven Decimal. Example of both. be 


WW Suppoſe 0,75 be the given Decimal, and 4 the Denominator given to which a Nu- Examples. 
verator is deſired; then multiplying o, 75 by 4, there exceeds the Seperatrix 3, whick 
dal be the Numerator, and fo 0,75 reduced to a Common Fraction ſhall be 4 For as 

100 to 5, ſo is 4 to 3. 5 ieee 

= And if 3 the Numerator were given, and 0,75 the Decimal: to find a Denominator, 

den I multiply 100 the Denominator of the Decimal by 3, and the Product 300 di- 

WE vide by 75 the Decimal, the Quotient is 4 the Denominator to 3. For a8 75 to 1003 

bois 3 tog. 88 e 

4 177.  UIBE } 

3,0 „„ 


S. 3. To reduce Geodzticals into Decimals, obſerve whether the Geodetical be of 75 reduce Geo: 
cone Denomination or more, ſingle or plural. 82 Aaticals into 
Ik the Geodætical be ſingle, have but one Denomination, and that next the greateſt 1 
We Denomination of the Integer, then adjoyn to the Right Hand thereof ſo many Cyphers 3 SET" 
W 5 you pleaſe, and divide the ſumme by the whole Number of Units of that Denomi- the &reat In- 
mation contained in the Integer, and the Quotient is the Decimal, which ſhall be deno- teger. 
minate according to the number of Cyphers adjoyned, as was ſtiewed before. 

As to reduce Shillings, which is the next denomination to Pounds, into Decimals ; Examples: 
I adjoyn 2 Cyphers to 9, and this goo I divide by 20, the whole number of Shillings 
W contained in one Pound; or greateſt Integer, and the Quotient is 45, of which 5 ſhall 

O Seconds, becauſe 2 Cyphers were adjoyned to 9, and the 4 ſhall be Primes; ſo is 
12 . 
0:45 the Decimals for g 5 $ 
Alloto reduce 9 Months into Decimals, oo adjoyned to 9, and divided by ia, the 
Ex; LC 8 g 6 
8 onths in a Year, the Quotient 975 is the Decimal deſired. 


* (N g 6 (102) 


SID | 3 i 908 IS PEAS 
= (4; Decimal for g 5: = (75 Decimal for 9 Months, 


b F * > J q A 2 . TOY TI” ml - 0 - 6 wed "I 
F : 3 * / — WEe-6 vp r SES 8 LE 9 


it 


212 Reduction of Decimal, Lib. III. Par 
2. Caſe. If the ſingle Geodætical given be not next to the greateſt Denomination of he 
— 1 teger, then the Decimal may be had either working as above, accompting one of 


Integer. | next Denomination for the Integer, or 7 dividing the given Geodztical increaſe u 
his Cyphers by the parts of the greateſt Integer. 
Exanple. As to reduce 9 4. into Decimals, becauſe Pence is not the next Denominatio 


Pounds, the great Integer, I either divide ꝙ with Cyphers by 12, the parts of ore 
ling, which is the Denomination next to Pence, and ſo have I 75, the Decimal 11 


Shilling; or by 240, the Pence in a pound the greateſt Integer, and thereby get z) 


which is the Decimal of a Pound for 9g 4. N 
by 6 X82 (aN 
8 9. , 
ZNO (75 2 
12 : 2 444 
8 22? 
3. Caſe. If the given Geodætical to be reduced conſiſt of more Denominations than obe, n. 
Plural. duee the ow Numbers by Geodztical Reduction into their loweſt Denomination, a 
then work as above. Tn 3 
Examples. As to reduce 35. 3 d. into Decimals: 3 5. 3 d. reduced into Pence, make 39 bent 
to which 4 Cyphers adjoy ned, and the ſumme divided by 240, the Pence in one Powl 
| (1X2)(3)(4) 


the Quotient is 1625, which is 1 6 2 5, becauſe the Right Hand Cypher was of tr 
fame Denomination, there being 4 Cyphers adjoyn de.. 

| $015. 44. 29. reduced into Decimals make 6 8 7 5, being firſt reduced into pu 
things make 66, and then divided with 00000 adjoyned by g60, the Farthings ina: 


Pound, CEOS Tl 
| W Aff e, y . d. . 
3 12 . 2530S: 5 74 
ä ” OonRTDy | OR, 
a 2 
6 229991 625 : ko: 1 66,29098 975 
i 44 SSG 
. 2 2 | l | N 
| 39 S | 66 | | 999 
4. Caſe. If Plural Geodzticals, of one or more Denominations, be given to be reduced int 


Many Plural. Decimals; firſt add them as Geodæticals are to be added, then reduce them into thet 

| loweſt Denomination, and turn them into Decimals, as before. 
Example, As to reduce into Decimals, 3s. 2 d., 25. 6 d. and 1s, 1 d. being added the toil 
is 65. 9 d. and in Pence 81, then by adjoyning 4 Cyphers, as above, and dividing, | 


„ 
get in the Quotient 3375 for the Decimal of all the 3 given Numbers. 


s. d. . 
2—6 12 1 4 Y 
5 4 82 (x26) 3 
— 24 4449 \ 
Ye 81 2 22 


The end of The like may be underſtood of other Geodæticals of Weight, Meafure, Time, 6. 
Tables. as well as thoſe inſtanced of Coyn ; but ſome to eaſe this continued work, prep* 
Tables for each Denomination, out of which the Decimals taken for each given Num 

ber, may ſoon, by common Addition, be brought into one total. And theſe Table 
1 eaſily are eaſily made and underſtood, conſidering (as was before ſhewed in the Firſt Ch 
ade, of this Book) that every Integer is equal to 10 Primes, therefore half that Integer ſhal 
be ew to 5 Primes, and the quarter of that Integer equal to 2 primes, 5 Seconds 
and fo the Decimals for the even aliquot parts of the Integer found, the reſt of the f. 


termediate 


he r 4 FL 
22 ͤ A TH AN oe Oh Ren 
ak tag. : F S EXE r 4 9 £ : _— . 
= #6 V2, ;,- #0 of <5 t 1 70 i % 1 
. K Rags Bs PR”, a n 2 1 
n \ 43 4 : a * * , 3 


7 ha * 4 \ q — _ 2s 5 . — TIT POT IN 
SALE It 6 e . 42 5 er X : 2 2 0 p N n 1 * ; — MI NON CIS r F 
n k þ N N 4 1 F - —_ TO» 5 Bere Ms. * — . 1 * 4 1 2 88 n 9 n n by r 3 SS 82 NUN N 5 o 
. F . * i 4 8 dat = N * ö r r FEE »U ,. ra SLIT ht CE a N EN ne ES RS oe Er ES ne EN ner be . „„ hes IRE REA et : \ 
* 1 N » YO BE > es N 28 e ä 2 9 8 21 > i tat; MEE EGAN 5 9 c 4 THR PL ELICIT ASP SER OE CO ßßßßßß⁵ ß eee Ca ͤ Ro D ⁵˙¹W N R EL M I Eh, R T 9 — I. 8 | fe: 
ö * * E 5 4 9 R * q xx a q " n ES: Ms P n * NETS EA > 9s * e It TE NSC eee T 9 IN IIS ee R E rc e 5 i 2 r 4 F 6 A c , \ 
W 8 * * 5 2 9 * 7 92 PETR ” 1 N ad R Er 2 5 WF 7 —.— A 2 8 R . Or is x r / IEG de 9 e eee ad Ir ot Co ey 2 VC FOR. * Ta on 1 oc n N 3 LE WH; 5 - 
4 * N 8 W EB» Ss. 4 1 2 57 * * a 8 EPS. - e do 8 — Is. ES? 2 n * Say. 2 Er EIS NS bes on oy. l . N F F Bn ; CANAL oh e I 3 8 I Ty 72 N * ; N ; 0 ; f : : - OS Ny ] 
1 Ee OLE bee ee, VVT %% I ee I he VL C42 CEE LICL ard nt Oo DN dS oe OL LS n A CR IS Ve Et Re IO RL GS j : . 2 - 
, N 5 2, 2 4 $ 3 . R 3 * . , y 7 * : 
1 8 p * Fs > * * * A 1 * 8 8 , ” N * * a * * * 8 A * N - » 8 - 


R 


5 en 
3 3 


Sy as o — 5 3 
W 


Clap. IT mn 3831 

termediate places may be eaſily had by Addition or Subſtraction, &c.” as the cafe re- 
. PP ²˙ i D9tgngzes 
"Example in the Table/of —_— Coyn. If 1 Pound or Integer (containing 20 Shillings) Example. 

in Decimals ſer thus, 1,00, be 10 Primes, then + J. or 10 6. muſt be 5 Primes, and 

J. or 5 5. ſhall be 2 Primes, 5 Seconds; and the fifth part of 5 5. which is 1 3. ſhall 

give the fifth part of 2, 5% which is 5”; then if I ſubſtract 5”, the Decimal of 1 5. 


from 2/, 5, the Remain, 0,2', is the Decimal of 4 s. the half of which is 2 5. and 


the Decimal thereof 0,1', being half of the Decimal 0,2/, and fo alſo if [ double 5% 
the Decimal of 1 5. I have o, 1 as before. And in like manner all the other interme- 
diate places for the 19 5. may be filled with Decimals. „ 
Then taking 0,05”, the Decimal of 1 s. and breaking it in two parts, which is 
o, 25%, you have the Decimal of 6 d.; and again o, 125“, half the latter, the De - 


cimal of 3 d., and ſo of others, as the following Tables make conſpicuous. 
DECIMAL TABLES * 
. on. ot | | nd ＋ * bles for 
855 Sterling-Money. 5 
Shillings. pence and Farthings. 
Geodæticals. Decimals. Geodzticals. Decimals. 
l. So N I 3. d. 5 1 N | 
1j or 20 — 0 1, or 12 — 0, 050000 Sterling 
ee 88815 , 45833 e 
I $————0,90 I0——,041667 ' 
J— 8 g—0,037500 
16——o,80 | 8 0, 033333 
150575 6 | 7, 029167 
I4— 2,70. . 6, o25000 
. F—0,020833 
I2 —0,60 | 4—0,016667 
Þ —3,J5 4 | Z———0,01 2500 
10—05o 2———0,008333 
b 1 5004167 
E I, or 4 , 004167 
6— 0, 30 e 4. 
5 06, 2585 20, 002083 
— —0, 20 | I ————0,001 041 
3— $ n= 1 = * 


TDa-Weight. 
Ounces. TE, pPenny-Weights. 
Geodzticals. Decimals. Geodzticals. Decimals. 
ih. Ounces. Oiunce. Pennyw. 
I, of 70 1 ,000000 I» Or 20 —0,083333 | Troy-Weigtt. 
11 ————0,91 6667 „%%% 05079167 | 
10 0, 833333 18 0,075009 
«%jĩ„ĩ„ĩ - 17 0,070833 
8, 666667 16— O5 6666 
7— 0, 583333 15 ——=——9,062400: . 
. 0,500000 14- 058333 
3 -=0,416667 rA 
4 — 0, 333333 . 
30, 250000 1 I——0,0453833- . 
2— —0, 166667 10 —0,041667 
1— 0,083333 g= —0,037500 
Pen. w. Gra. $—0,03 3333 
15 Or 24— —0,004166 T—— , 029166 
12 0ũ, 02083 6, o25000 
6— —0,001041 FW $———0,02083z3 
35000520 5016667 
105000173 3 —0,0 12500. 
goon 0,008333 
Iii 1 ——,004166 The 


2 0 Fo Redaftion of Decimats. 


The Table of Fr oy 
- accompted the Integer ; A 


The Decimal Table for Avoirdu is Weieht, accompting the 
 Hawdred W "EF op the Integer. 


Prins, 


7 an g | Geodzticals. Decimals. 


Avoirdupois C. W. 


* 5 or 112 1,000000 
2 or $4———0,750000 

25 Or F6————0,509000 

4, Or 28———0,250000 

27- " 0,241071 


25 —0,223214 
24= "FOOL —0,214.286 


23——0205557 


22— 05196429 
210, 187500 
20 — 0, 178571 
195, 169643 


18, 60714 


170, 151786 
160, 142857 


1 , 133929 


114 —— , 125000 
13232 — 5605 16071 
12 —— 107143 
421050982 14 
40. 0, 089286 


— 9, 080357 
7 — , 062500 


5 53571 
—,044643 
4— 07035714 
3 —0,026786 
a 0,017857 
1, 08929 


The Table for The laſt Table for Ounces may ſerve for the Nails in one Yard, which are 16, 8 
Ounces ſerves well as the Ounces in one Pound, and fo the Decimals the ſame, 


1 in 4 the Integer inſtead of one Pound. 


Geodzticals. 
J. 


I, OT 16 


6b. 


WO 


13 


Lib. III. pal. 


ight for Ounces, may ſerve for Pence, if One Shilling be 
alſo for Months, vs Year being accompted the Integer; 


#1 


Ounces. 


1 2————0,006696 
1 1———0,006138 
10— o, 005 5 80 
9 * 0,5005022 
8- 0,004464. 
7— —0,003906 


C—=0,003348- 
1 0,002790 


4—0002232 
35 — 0,00 1674 
2—= —0,001116 


| — I 
for the Integer. 
5. 


I, or 16- 


3 
15,9375 


Oz Q,031250 
4 0915625 


e 


15———0,008371 
14—0,007812 . 
| 05007254 


accompting one Yard 
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. oy gy yo wee v  "W 


ö 
K 


— 


jap. l.. ears ef Dinh, 413 


The Table for the Dajes of one Month, accompt ing il Integef 
5 One Tear, or 36 Dayes. TOR: e 


Dayes. Decimals. Dayts. 
2 05005479 
3, 008219 
4 — 0, 010952 
$———6,013698 
6——0,016438 

J—0,019178 
85021918 

„ 0, 024638 

10, 27397 
11 5030137 
12——0,032377 


A Decimal 

Table for the 
Duayes in 4 
Niont h. 


„ 13—— 0038516“ 28—— 5,7671 
14, 0383385 29 — 078434 
15,4109 30 — 0,0082192 


n like manner taking the Decimal for one Day, and breaking it into parts, I may 77 get the D- 
gave the Decimals for Hours; as for 12 Hours 0,60137, for 6 Hours 0,000685, &c, cimal> for 
Wd in the ſame method Tables may be made for other Geodaticals, and by theſe Ta- s. 

les the Decimals may be ſpeedily had. As if 16 5. 9 d. were to be turned into Deci- Uſe of the 
nals; in the Table of Coyn againſt 16 5. is found 8 primes, and againſt, ꝙ d. is 3 Seconds, Tables. 
birds, and 5 Fourths, which added together make the total Decimal o, 8375. So | 

if 17 C. 13 Th. 5 J. be repreſented in Decimals, the Table of Avoirdupois Weight 

Wſheweth the Decimal of 13 Th. to be 0,116071,, and the Degimal of 5 5. o, 0279, 

both which together repreſent the Decimal Number thus, 17,1 1886. 


* 
I 
5 
3 
M NT: 
- 38 
ING 
"x 74 
1 
. 


S. 4. To reduce Decimals into Geodeticals. If the Decimal be found in the Table, 75 reduce De- 

den the correſpondent Number, without further work, effects the deſire: But if not, — 

multiply the Decimal given by the denominate parts contained in the Integer, and what 0 

We exceeds the Prime Line ſhall be the Number defired, and ſhall be denominate accord- : 
ing tothe denomination of the Multiplyer. One Example will make all plain. As if Example. 

6,9875 be given, and it is deſired to know how much the ſame is in Engliſh Money: | 

Tuben if I multiply by 20, the Shillings in one Pound, I find 19 exceed the Prime Line 

or Seperatrix, which ſhall be 19 Shillings, becauſe 20 the Multiplyer was Shillings, 

and the remaining Decimal 0,75, multiplyed by 12 the parts of one Shilling, the Pro- 

duct is 9, which ſhall be Pence, becauſe 1 2 Pence are ” denominate parts of a Shil- 

lg that were multiplyed by. But if I multiply che Decimal firſt given by 240, the 

Pence in one Pound, I find 237 exceed the Prime Line, which 237 ſhall be Pence be- 

Wy cauſe the Multiplyer 240 was Pence. 172 15 


5 875 , 9875 
„„ | 240 
J. 197500 . 39/5000 | xx(9 d. 
LS... 19750 23771956. 
n e ee <OFOOY ora i 
1500 d. 2370000 
7 500 ann ——_— 
d. gloooo 


Many times in imperfect Decimals, when there is left in the place of primes near 1; ie 
1 5 5 place of primes near %% at to be d 
another Integer, and upon a Diviſion almoſt the Diviſor is left remaining, another Unit 1 Tmperſel 
a 8 taken for the ſame. And ſo is done in many of the Tabellary Numbers Decimals. 
. 8 And when it happeneth may be done in all the Caſes of the Four Section: f 
. apter. | | 25 | 
The Reductions of the firſt and ſecond Sections are alternate Profs of ; Proff of Re 

| $ of each other; Proof of Re- 
and lo are they of the third and fourth Section:. | ? dufion of De- 


G HA p. cimals. 


— a 


216 Indices added and ubſtratiid. Ib. 


% 1 « 4 * ' " 1 
1 1 9 S. * 9. F X OO hes | N 
0 | | +5 
C HA P. III. 
. * f = 


Indices Added and Subſtrafted. 
Addition «nd OO much in the Firſt Chapter of this Third Book hath been ſaid of Indice "BE. 1 
A be ſufficient to give a right underſtanding of them, that they are Numbers vu 
0 * f N | | 


as their Name implyeth, do ſhew the number or diſtance of places any Nuni, 
Species to which they are annexed is from the Unit, and how many places ſrch Ny, 
or Species hath ; ſo as there needs no further explanation here. q _ 


* ” * * 


— 


What ſbewel Addition of Indices, diſcovers the number of places any Fact us or product ſhow 


8 Addi- conſiſt of, and thereby conſequently ſheweth the true nature of the Product. 1 
What bs thetr Subſtraction of Indices, declareth the true nature of any Quotient after Diviſon 4 E 


Subſtraction. Mixt Numbers, or Numbers of ſeveral diſtances from the Unit. 


. 3 


Indices to be added will be either alike, that is, both Integers, or both Decing, : 
or elſe unlike, that is, the one an Integer and the other a Decimal. 
Hur added if If they be both alike, then add the Indices as Integers are added, and the ſuny 


alike. ſhall be the Index of the ſame kind the added Indices were. 
Examples, Examples.  Integers. pi Decimals, | _ 
eee One 
R (8) 


How added if ; If the adler be unlike, then ſubſtract the Leſſer Number out of the Greater, th 
unlike, 3 difference ſhall be the Inaeæ of the ſame kind with that Number which was the greatel 


win, RE Integers and Decimals. 4 5 880 
RS x ,, ic ect porn lang 
_— 5 UG) T 


* 


Index 5 (5) 5 (5) remaining 


In both theſe Caſes the Operation and Reaſon thereof is ſo plain they need no e. 
Planation. 3 * 7 ² TTT 

Indices to be ſubſtracted are to be placed one over the other, as the Numbers u 

ark = belong ought to be placed; for it matters not though the uppermolt ke 
JAVA 1 73 e 355 

Theſe Indices alſo will be either alike or unlike. | 2 

fm ſubſtract. If both the Indices be alike, take the difference for the Index deſired, and his natut 

ed if alike. is thus diſcerned: If the Subtrahend or Number to be ſubſtracted be the leaſt, h 

. difference remaining ſhall be an Integer in Integers, and a Decimal in Decimals : bu 

if the greateſt the contrary, to wit, in Integers a Decimal, and in Decimals an Intege. 


Examples. Examples. ntegers. Decimals. 
1 (5) (4) 

- Subtrahends 4 1 (4) IS] 

Remains I FF 1 


Hew ſabſtrall. If the Indices be unlike, add them together, and take the ſumme, and as the upp" 
ed if ulike. Number from which Subſtraction is ro be made, ſo ſhall this Index be, whether ln 
—:! + ca ß; ß oe an” „ 
Erin, Examples, Integers and Decimals. W. 
%% o 490. & 0 2 
Subtrahends „%%% .. I - 2 


. — » - - * ; 


Indes 


„ (7) 8 (8) (3) 3 amounting 
a 


Addition 7 Pithalei 


Chap. IV. 


Ia the Examples of Subſtr action, where the Indices are alike, the work is plain ; 
for raking the difference berween 4 and Fe Ne Remain 1 is the Index, which is either 
an Integer or a Decimal, 8 as che Number ro be ſubſtracted was groater of 
lefſer than the other. . 


And in the latter Examples the Addition of both the Tudices RE th ihe remaining 
Index denominate alwayes as the higher Index or Number from which Subſtraction is 
made. And the Reaſon of both is evident, for that the more is ſubſtracted the leſs of 
neceſſity muſt remain; and the leſſer Number irherin Nature or Figure ſubltrathed; 
the greater will remain. 

in theſe laſt Examples, o, or the pls of the Uriir; is feen to be wed ES 
Index of an Integer. 


n 
OH 2% HE B37” 


CHAP, Iv. 


Ren Addition of. Decimals. _ 
; | 
uk variety of igding Detimals| is occaſionsd as the Nuriber given ts be added Decinials + 
- are Simple Or Compound. et F235 pf added. 
Simple whether Pure or Mixt, being ode placed every o one > under his like eno- Simple. 
mination, are ade as Inregers. * 1 . 
Examples. Pure. g Mixt. Examples. 
0,990625 '—o,5878 352/250 —51,025 Addeiids. 
Siniple, 0,72.5000- 51250 5 ee 2QeO 1 
1715625 =0,7125"" 8 592-7625 —11,975 © Totals, 
Compound Decitnals are ad ded by ſubſtracting, ho as in n Integers, the Leſſer Number cond 


out of the Greater, and to the Remain which oo be thy 1 ſubſcribe ' the IEP of 


my Greater Number. | 


Examples. bes Pure. , ov : "Mak. 
+0,950 ——0,98O + 3441 25 —34,125 Addends, 
Compounds 0,825 e — 35959 + 3,950. | | 


— — Rs, — —ñ— 
+0825 e E Den 75 Teal, 
— — — — 


CT-A 


If Compounds given to be added be many, let the Numbers &f = ſign be "TY 
with their fellows, as Simple Decimals, and then the Totals, as ora As if 


7 


; K * bee. 


n 


when many. 


345125 —0,95, Were to be added with 1545 355 the + fm added with 4+ and Example. 


— with —, the Totals are 351575 is, then taking the om the 4, the re- 


maining Total is 0 


7 


l x = Iu 


3 AW ; ——— # 252 F +45 
825 i D 


an, 34 Ne 


| Belides the proof of theſe works by S e, owed in "oy nent hae, . Proof of be- 
truth ! inay be brought to the Teſt by Aabeing your Decimals into Geodeticals, and cimal Addi- 


_ them in their order, the Totalsof PO Oe will agree when r done. tion. 


As in the laſt ie 


, p - 1 LY 1 ” " ; * 
* 1 - * " 
„ 
. A * 2 . , , { 47 ; 
8 y x 27 83 N ; 3, i 
4 1 7 * 15 99 " . 
. 4 1 : r 4 8 
. $%. 3 - 
: 0 


| ind 


als 68 .f fallin ef Decimas, Lib. III. Part], | 


5 DOecimals. Fe 476 158 Geodæticals. 13 2 10 ar 
| 1175 ; * ; | 55 e d. ä » {43 J. Ss d. . J. 1 
345125 —0,95 3402-0 lacking o- 1900 or | 23—03—06 
1,450 —3, 30 1-09 so lacking 03—10—00 — 2—01—00 
352575 —445 35—11—06 wanting 04—09—00,,,  3I—22—06 


o VB 
7 8 
8 8 þ. 


Dien e 2 PF. 


+ 31,125 Correſpondents -31—o02—06 Proof. 


ms 2" * * — 


CHAP. V. 
Subſtraction of Decimals. 


Decimals Sub. FO HE variety in ſubſtracting Decimals, as well as their Addition, is according to 

ſtrated. the Simplicity or Compolition of the Numbers given to be ſubſtractet. 
Simple, - Simple Decimals Pure or Mixt, being orderly placed every Denomination under bis 
like, are e by withdrawing the nether Number from the upper, as Integers 
borrowing 10, if be, and ſubſcribing the Remain, except the Subtrahend be the 


5 © =. KOs <3, K at __ 


Re 8 N of __ 
lar can EC oe. A ba 
22. 8 MEET ST RE 
- — S r — — = 
- PPP n 
2 ork 
"EF 


— 

LOG AT a. Ob Bn r 
0 r K 2 

. 8 


greateſt Number, then take the Leſſer Number from the Greater, and change the 
Sign to the difference. 5 = 
Examples Pure. 5 bp Mixt. | | Fure, Mixt. - 


Simple 0,990625 352,7250 , 5,725 —I,725 122 
ple „25 240, ) - - -0,950, 1,930 Subtrahends. 


- Ld 


** 
„ 


0, 265625 112,685 SR —0, 225 | +0,225 Remains. 


— _—___GG_._ W 


compound. Compound Decimals having contrary Signs, for their Subſtraction require Addition; 


fo the Totals of the Numbers ſhall be the Remains; to which is to be affixed the upper 
Numbers ſign, that is, the ſign of the Number from which Subſtraction is ro be made. 


Examples. Examplage=->f 7-1 i 751406. oro ore od : 
-F0,950 —0 or —0,1 2 
—0,125 0,125 —0, 50 40, 950. Subtrahends, 


— * YI — — — 


— 
. 
»* * 


— . heyy —1055 Remains 
075 875 5075 5075 ains. 


8 


_—— 


* = 37 , + 32959 343125 434,125 Subtrahends. 
438. —38,0757 438, 907 Remains. 


* * 


Compounds lf Compounds given to be ſubſtracted be many, let the Numbers of each ſort be 
when many. ſubſtracted as Simple Decimals, and then the Remains one from the other as Com- 
Example, Pounds. As if 3,5 —1,45 were to be ſubſtracted from 22,475 —0.8, the + taken 
from the + leaves +18,975, and the — from the — leaves o, 65, and this Remain 
added to the other makes the Remain at laſt 419,625. Otherwiſe if I take each 
from the reſpective to which they are joyned, the 2 Numbers will be 421,675 and 
J2505, and then Subſtraction made as in Integers, the Remain will be as before. 
Proof of The Proof of Addition is by Subſtraction, and of Subſtraction by Addition alter- 
Decimal nately, as before in Integers and Geodzticals hath at large been ſeen, with this dif- 
a ference only here, that Simple Decimals reſerve their Proof by the Simple Operations, 
X and the Compounds by the Compound Operations reſpectively: So as Addition of the 
Simple ſhall be proved by Simple Subſtraction, and Compound Addition by Compound 
Subſtraction, and accordingly Subſtraction Simple or Compound by the Simple or 

Compound Addition. 15 | | 


ELIOT 
6 


Beſides 


ap. VI. Maltiplication of Decimals, 


Wes dis Proof, the truth of Decimal SubſtraQtion 46 well as Addition may be 
3 by turning the Decimals into Geodzticals, and ſubſtracting them in their order ;, 
vil he Remains of boch Operations agree, if done aright, As in the laſk Exainple, 


219. 


3 : : 


4 4 
i 


224475 —0, 80 22-—09—06 wanting 0—1 6—0 or 21—13—6. 
3,500 —1,45 3 loo wanting i- - 2—01—0 
12—6 


— 


— 2h „ bs. 2 CY I——_ — — 


4 us 18,975 0,5 18—19—06 more  0—13— Ks 19 
5565 4 _ Or A13-TMR FFF 


19,625 Correſpondents 


8 | —5 


722,475 Ped of 4-22-0900 


I"! N 


9 


<A ; V 
191 2—06 


wr” +21—13—06 


— 


— 


Wim + 3.50 4 91000 
I — 1,45 | y I —Og—O©O0 


— 


_—y 


— 


44 9,625 Correſpondents ＋19—1 2—06 | 


— -*, 


CHAP, VI. 
' Multiplication of Decimals. 


HE varieties of multiplying Decimals are ſorted under the like double head of Decimals muh 
3 Simple and Compound. c tun co, te NE 
= Multiplication of Simple Decimals is ſq ordered, that the Product may be procured, Simple ank 
ompleat or contracted, as occaſion ſhall require. 

Io procure the Product compleac, multiply Number by Number, as in Integers, The Produtt 
ad add the Decimal Indices of the Multiplicand and Multiplyer (or the Indices of the compleate,  . 


Night Hand Figures of them) together, and the ſumme ſhall be the Index of the Pro- 
duct, and the fign thereof alwayes +. bots 7 | 


Examples Pure. 5 Mixt. 0 F 5 Examples. 
0,9875 (4) — 0, 25 (3) — 3,025 Ba - 13,625 (3) 
0.8875 (4) — oö 3) — 25 (i) 1275 (2) 


” 
* 


— :  —”_ —«”  —« «+{(#—_—_—_— — — 


49375 ()) 629 (6) 18125 @) 68125 (0 
wu "00:80 r 

te ; 3 3 - — n 27250 

re 


— 


W 0,87640625 Compleat Products. 173,787 


Not only the Total Index of the product by unge Indices as aboveſaid is <2 

found, but the true place in the Product of any two Numbers multiplyed may be had 

3 by adding the particular Indices of the particular Factores. As in the laſt Example; if 

Jin the Nultiplicand be multiplyed by 1 in the Multiplyer, to know of what place the 

Fact or product will be, or how far diſtant from Unity, and whether a Decimal or 

@ Integer ; the 1ndex of 5 is (3), and the Index of 1 there is 1, added make the Total 

W {4x (2), and ſo ſhall the Product 5 fall in the place of Decimal Seconds, Alſo the = 

Product of 2 in the Multiplicand, whole Index is (2), multiplyed into 2 in the Multi- 

W 2 yer, whoſe Index is o, becauſe he ſtandeth in the Units place, makes the product 

Decimal Seconds, ſhewed by Addition of their Indices as aforeſaicſ dl. 
„ Newed DY ju 3 Naw has CSometimg 


Example As if 321,125 were to be multiply 


4 


: „ 3 J 


imple and de Sfietirnd it happens that all che Figures of 1 
ruf an only ſome of meld towards > Left Kat, becauſe thöte towards the Right Hatz 
tratted. of {inal value, and in many Operations inconfiderable, and fo the Product is Edit 

ed into a leſs number of place. = 7170 8 

ContraZtion z = To contract the Product proceed in one of theſe three wayes. 
wh e. Firſt, by Nepaires Bones, having fer the Multiplicand on the Bones, and by the Ii 
1. of the Bones, having the ſeveral Products anſwering the Figures of the Multiphe 
By Nepaires take off each Bon? fo many Figures as will be ſufficient, having reſpect to the 


es ode ag ns 6 Ft, | — 2 poco oy " P 5 | In E 
that riſe on the next Right Hand Bone, and placing them orderly one under the m 


add them into one Total Product. = : 


eck by 43,2 8. where though there be 5 Decing 
in both the Factores, yet needing but 3 in the Product, I Tabulate 321,125 on 
Bones, and take out the Multiplees,. and in that appertaining to the tin Eptyin 
omit two places, and one place in the Multiplee of 2, and add the Refidue in ode 
as followeth. N | WIE 


4 


L 
2 
3 
A 
7 


|| Sv NN 


FA 


* 


a® 
* 
"I 
% 
* 
4 
* 
- 
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s 5 5 
4 3. 


SJ 


| 
| 


7\/ 8/2/78 


3 4 But Secondly, for that the whole Art of Arithmetick ray be | performed by the ben 


4140 
PL 


„ act ws 


. ; 'S * * C4 # 
A : 1 FE IJ : 1 2 2 "= : 1 ? . 14 q i 5 
F ; a 11 4 Seel be” ot ꝶ＋ꝶ6 tf ef + 4 2 4 1 * 1 
: 5 1 1 
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2s 31 3 | 5 I WR: 
 - 5 £14 + 4+ 4 5 0 f a * 111 \& 11 18 : 
1 1 14 "= 2 8 N Wild p34 » & & 2 11 
\ * * 7 * * — 
W * 1 , 4 SE 2.4 {| 4 
—- —)— p : 
. * 
| | | 1608612 16056 
”%. N 4 . : 
0 Py P 0 8 
— 4 « 3 Y * 4 ft E Fd 3 
- a 4 * * R & . y 8 MR , { — 22 * = Po 4 RY 
* „ N „ 8 7 of _ P $ * , ol * 1 : 1 8 . - I 5 Ne, 8 
X * _ { 2 ** , * 3 1 p y 1 
| - : 1 
1 1 4 : Q = #4 1 "ns 
1 . - { ; 15 k = as 14 1 1 
- o 1 ＋ 2 * 4 * 7 R 
7 * 4 * 3 - 5 3 1 
* 8 Sa 4 g 
* * 


8 8 

4 13 | - 

- © + " x w3 4 „ 
% 

”J N e * 
nf 05 50 
. | 

as YL 
4 + 


— 


F . g ' * 1 i 7 2 1 
eee! 3888,55 
5 : 4 * * : 


4 — A . — 8 
13888,6 5625 i . © 16d 


A — — = 


* 
N „ — 


3 Thirdly, Mt. Wiliam Oug brred in his Clavis proceeds in a retrograde order this ; | 
24 ea, the Product be deſired Pure, that is, to be wholly Integral without any Decimal Fi 
— . ction, then place the Unity of the Multiplyer, or the Leſſer Number, under the Uni) 
way. of the Multiplicand, or Greater Number, and fo the Integers in order under the De. 
cimals, and the Decimals under the Integers counterchinged. And if the product: BR 
geſired Mitt, then place the Utity of the leaſt NuthBer under that Decimal which te 
product is defired to be. And if the Product be deſired leſs then Pure, by fo mul 
femove theUiits = of the Leſſer Number towards the Left Hand. And the Nun. 
bers thus placed, begin to multiply by each Figure of the leaſt Number or Multiplyer 
at that Figure of the Multiplicand, or greateſt Number, which ſtands thereover, 9" 
the Products — = Left Hand Multiplyers let be fer firſt, and ſo the reſt in order bf 
As for further inſtance in the former Example thus, 1 place 3 in the Leſſer Number 


1 


Example. 


being in the place of Unity, under the place of Thirds, which is 5 in the == 
3} 1735.94 | | , | p 


f 


6 


” WW - 


nnn... — 


Nomber, and the other Number in onder ane 
ee ſſer wich p [4 92 7 3 Ny — | my & 7 

le that wil ariſe, i ed.by. 2, exe N and Figur WY 
Aron; Number, I 17 pſcribe 6 i be Units p lace in the Lefler 3 85 1 


93 n= CHD STD * 2 *» — 
, 


SS 4.% +, 
. q a 
* 72 ˖ age 222 
22 | Sq 
> 7 4 " 


proceed towards the Left Hand, as 15 like is 9088 with the other Ht Pig Fl Fl 
gures, ſave becauſe the laſt 4 hath no Figure over him, the Product, a 
one REAR * oy 15. v "uns the Left FO ans andy wor 


rk Rudy 
32,125 e 


. 15 7 1 ? Y 4 ? * . 
21414101 23 ; RA 
\ 
” EO 4 


3 s - 
# — . 
7278 > 
Wd” 


| And if the Produti had ben deird prey cri, or leſs thin Pats, the rodudls 
would have been found thus by, I 


Ihe ſecond way. Mr. Gin way. 
321,123 3321,28 321,125 — 321,125 
43,25 43,23 22 
—.— — — 
a 05625 t [605625 
6412250 541250 
963375 9613375 
ines co 11284500 
13889| 1389 
Pure. Leſs chan p 8 


In all an i rhe really found in the Right Hand Flle, an Unit in this In Unit d 
pure products, and two Units in the others, reſpect lia to the Tens, or almoſt Tens more added; 
ariſing from the Figures cut off, as is uſualin ſuch Caſes. and why. 

Compound Decimals convert into Simple, - if by addition or SubſtraQtion they may, compand} 
and then multiply them as before : Otherwiſe multiply ev every Number oc Kc Multi- multiphed. 
plicand by every Number of the Multiplyer, ing at the Left Hand, of ths 
ticals, Book 2, Part 1, Chap. 5. Caſt 4. And for the 10 8 ns, when Nb err of 
Signs, as + with +, or — with =, afe inultip plyed together, the Product ſhall be ; 
but unlike Signs, as + with —, or — with +, ſhall make the product 

As if 5,9 —2,8 were to be multiplyed by 3,4 —1;2 , I either corivert them into n 
Simple by ſobſtracting the — out of the , and then multi ply the Remains 3-1 by 
2,2; as at A, : Or otherwiſe multiply like Geodæticals, as at .; and by adding 
with I., and — with — in the Multiples, and then ſubltraQting the. — dan he the 4 
the Product of both Operations are alike 6, 8ꝓ2. 


A. | | . 3 3. 
— 25 —1, 334 —1,2 
— — — — | + 20,06 
Þ+ 35.1 42,2 236 112 * n 
31 (1) e e eee 
2,2 (1) 20,06 —9, 52 16, 60 | 
62 2 118 16 + 6,82 
62 59 28 | 
6,82 CD. —7:08 +3436 „ 
— b | | 
| 20,06 —16,60 +3136 


ES L 11 e j 


222 85 Diviſiaof Derimain. Lib. III. Part . 


1 - Proof of beci- ©þ ation of Decimals ib proved by theit Diviſion; 43 is mentioned in the next 
1 eval Multipli- Chapter belides that Proof, if the Decimals be turned into Geodwricals, and 
= cation. 2 Nag Dorman ucts of both wil 1 22 che work is bar Error + 
91 del W A. | 


F 


CT i: 8181. — 1a 5 | * 5 £0 1 14 e 1 d. 1 I.. TT 1 : 
$,9 2, 8 or 3,1 vel leſs 5 oa or 3—02 
334 152 or 2,2 3—08—0 leſs 104-0 or 2—04 

. CER 2 y | ; ö 

62 1 3 60 4% 

OS I | 12; 


6,82 Correſpondents 6—1 6 4 z 


. . 


22 — 2 


Or if the Geodzticals be reduced into Shillings, and their reſults 62, and 44 mul 
tiplyed, and then returned again into Pounds by 20 times 20, as in Multiplication df 


Geodzicals in like Caſe before was taught, there will ö 21 we —_ 
lent to 6,82, as before. 


hr: 


. 6 
* 7 


— . 


CHAP. VII. 


Dye; of Decimals. 
HE. varieties ; of dividi 


Decimals are ordered according to the Rein ot 
Compoſition of keene wech. * ang Sigh: ! 
Site "Diviſion of Simple Decimals runs into a Bivity of dividing a Greater Number by 2 
e. Leffer, or a Leſſer by a Greater. 

In the firſt Caſe, where a Greater Number is to be divided by a Leſſer, divide 
A Greater by a Number b Number as in Integers, and to find the true Index of be Quotient, ſub- 
4 Tr ndices Decimal of the Diviſor from the Dividend, or the Indices of the 
Hand Figures of themthe one from the other, and the Remain ſhall be the Index 

of the Quorient, and the fign thereof -. 


Examples | in Pure Decimals. 


Zxamples in To divide 0,8764062 6 by 0.8875, the Quotient will be 9875 „ which ſhall be De- 
Pure. cimal Fourths, becauſe the Index of the Dividend is (8), from hich (4) the Index of 
the Diviſor ſubſtracted, the Remain is (4) 


Sa -——0,003125 divided by —o Nall make the Quotient Decimal Thirds; 
for (3) the Index of the Dovior ae from (6) the Inde of the Dividend Jeaves 


(3) remaining. 


644 Units place ſupplyed by Places: ſupplyed by 
76537 þ (4) a Cypher. s „) Cyphers. 
4387642625) 9875, or o, 9875 — 35 * or 0025+ 

| (8) Index of the Dividend. — x25 | 

Y Index of. the Diviſor. 125 G 


oO 


x. 1 : 
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VAT " I 2 N 2 Et 6, So, FF FC S bs F LS, AS: e 3 e . . 5 
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£ © N . L J l a e p 5 (V4 ES? ** 8 - 2 - 4 
4 Youths 
44 "ed Ref es EE rr 7 © — 4 7 


Examples 


hap. Til. | Dive et A | * 
HD 5 190 26887 kee is Mie Divivnla.: ( 
4. 3 innen W 
; 1 16• dividediby- 137626 the Qvetie 1 1 8 hall be 135 fob 
4 Fo ) 7s Decimal Indeæ i the Bae ken (5) the 922271 7 ; why 
WE; idend, the Remain is (2). 

WW if 758 Yards of Cloth colt 2841. 55. , or in Deeimals 284, 250, and the ons 
E- 2 by the other, the Quotient will be 375 which by ſubſtracting o, the Index 
„8, from (3) che 14dcx of the Dividend, will be found Decimal Thirds, or 75. 
3 (1s the price of one Yard. 
likewiſe if 77 448,288 be divided by oa85644. tie Quotibat ſhall be 27042, arid 
. fubſiaCting the nb (4) of the Diviſor from (3) the Inde of the Dividend, the 
: b & email 1 ſhews the Index of the Right Hand Quotient Figure to be removed one place 
ant from the Unit towards the Left Hand D ali therefore 'Cyphers are placed to fill 
* | * the void places. 2.8 


68 f 9 5 8 a 
po 4 (2) : Fa 35 (3) Mo 3 72 1 
173,72875( 12,71 118 84.2 25o( 375 ET . 
e, , mo = 
, I 7 e ee, a 
23635 2) | (3) 2864 


825190 


| The gcond Caſe; where a Leſter Kune | 15 to be; divided by a Giemet; trebly 
I Hy ic ſelf. As firſt b Jy. ſupplying the defect of the Dividend with. Cy 
l bt dy, by contracting the Diviſor.  Thicely, by borh, 80 as in Mane A Pro. 
od * 1 contracted, in Diviſion a Quotient may, be increaſed negatively, as far as 
an be „ and is fomirims phraſed : ro ie by an Irrationator Infinite: Number. 
m Branch, adjeyn to dhe Rigitt Hand of the Dividend: as many Qyphers as ſhalt 
quite, and divide. as before (accompting the dx of the Dividend, às it no 
Wands _ the Syphers adjoyned) and ſeparate the Integers, if any; from the Dee: 
Er: pply the void phages with Oe and the work is done. 

6 2 21 fopp —— to be divided a Men, I 4djoyn 1009 (wht 1e 36 thany as . 
Wheed here) to 215 and divide by 2 2 4 e * Ouoricnt 3 is 875, and by su raction of the 
dice, appears to be 01 or each Mans Share, via redùced into Godaticals i is 
1 [14 6a. . 


— 


: 25 a © Gol 
MN oY 
Oo 

(3) 


2 | Second Branch in dividing by the Boner, fuppoſeth Cy phers to be adjc oy ined is be: 
Wore, but otherwiſe taketh as Vos of the diviſing 


particular ſubſequent Diviſion leſſen the Diviſor, cutting off from the Right Hand of 

e Diviſor each time one Figure, having reſpect to the Tens ariſing in the next Right 
Hand place (as was taught before in Multiplication) and ſo proceed in the Diviſion till a 

WEQuotient be gotten as large as is deſired. 

W 4s to divide 467023 by 35709264, the firſt Divilor & but ogg 

% P3709, Ge. as is plain ops the work it ban A 40 10 che . SM 


gate. 

RET UE eee Ace 
Dieilor 1209 930 Quotiet „ r 
5 e N 


» 98 4 5 „ 7 


57 
35% 
257 

# Third 


A. FRO” 10 


of the Miæxt. 


Mo | * by 4 
cc 3 


By ad "Ih 


| Pigures to the Left Band as ate ſuf. By WY 
Wicient for the firſt Diviſor, and divideth the given Number thereby, then for every the Diviſor. 


the next lame — 


LIES : 1 
*. a \ 
(_ 


1 


* 
- 
* 


* 


%; ff Diviſionof "Decimal, — Lib. III. Panj 
Ph Third Branch both adjoyneth Cyphers, and contracteth the Diviſor, as aforeſul 
Hy both, As if 34 were to be divided by 4,326481, and 5 Decimals only required in f 
2 bie. | Quotient: After 5 Cyphers are adjoyned to 34, I cut off 1 from the Diviſor, and i 
| ide firſt by 432048, an chen by 4,3264, Ce. The reſt of the work need; z 


3743 Din! 
| leer, 20 45326481 
Diviſor 371463, 3858587 
44326481 JZ An MG 
® bhoo0oeo 3028537 
346118 
21632 
3461 
216 
4 35 


Some in the Diviſions of this and the ſecond Branch, uſe not to ſubſcribe the Dji 
ſor as above, but in ſtead thereof the Multiplees, and ſo make Subſtraction, apphiy 
the Diviſor in a Looſe Paper, as was ſhewed in the Firſt Book, among the varieties « 
Diviſion of Integers. 1 F 
Compounds Compound Decimals convert into Simple, by Addition or Subſtraction, if they my 
divided. and then dividethem as before. Otherwiſe divide the Numbers of the Dividend 

the Numbers of the Diviſor, like the Diviſion of Geodeticals, in the Third and Fam 
Caſes, Book 2. Part 1. Chap. 6. as they happen. The Index of the Quotienary Nm 
bers are got as above. And the ſigns that are like give +, and unlike —, as nth 
precedent Chapter of Multiplication. ' © 5 30 * 


Example. As if 20,06 —16,60 +3,36' were to be divided by 344 —122, —_—— in 

Simple Decimals they are 6, 82 and 2,2, and Diviſion ended as at A. the Quotients Wi 
351. If otherwiſe, divided as Geodzticals at B. after 34, gotten by the firſt ſei WM 

down of the Diviſor, and the Diviſor multiplyed thereby, the Product is 20,06 —9,;, Wl 

which ſubſtracted from the Dividend leaves —7,08 +3,36, which is the produd i 


—12 the next Quotient Figures multiplyed into the Divifor. 
{IG | f 1 nen | Tet" $5 1 B. | 
+ 20,06 +34 (x) 4 nm 7,98 PAY: 
3436 —1,2 "2B + 5,9 —2, 8 J29,96 —x6,68 -|-3,36(-3,4=1/ 
— — (2 6 z, 1, 4 34 29,96 , 3 5 
+ 23,42 +2,2 (1) 2,2 E — 75,8 723,36 
16, 60 — 2,2 436 113 - | 
— (1) *» Oy bg 
+ 6,82 5 8 
, 1 20506 —9, 52 


— 
. 


118 $6 
das: - . 


mu 


2 
* 


25s 3,36 


„» 
* 


— 


Dee. Diviſon of Decimals is to be proved by Multiplication, as Multiplication by Divi 
EIS fone apr. an ſo as the Simple Moltiplication of Decimals ſhall © — by ter 
Simple Diviſion, and Compound by Compound accordingly, and on the contrary! 
Diviſion by their Multiplication. 
Alſo thoſe Diviſions that ſer down the Multiplees of the Diviſors underneath to i 
ſtract, may be proved by Addition of rhoſe Multiplees, which will with the Rem 
if any, return the Dividend. As in the laſt Example at B. like Geedaticals of i 
fourth Caſe before noted, and the Diviſions of the ſecond and third Brarches in- 
Chapter, thus to be placed. | 
Sean 


— — =_ — „ 
— - 1 
1 2 _ N A 4 * 2 = 7" 2 — A — 9 8 N - \ \ — ä 
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= ERS © RV BEE = 


Second Branch. 


107127 
357093 


.T, 467023 


— . — 


Dividend returned. 


Remain added 1 5 


. ＋5 , | H Ke a N $ 
g Fi 5 d : 15 $4 Decimal 11 e £ 
| wt „ b 
 Fighration of Decimals. 
7 % ; . Tu | 32 > F ” 8 #4. Ie: 
2 * : . Ls & 2 44 - * 
Third Brace. 
"IT, wh 5% 15 
2 


f 346118 | 
3028537 


6— 


3400000 


— 


5 5 * 


ey 


And beſides this let the Decimals be turned into Geodzticals; and accordingly divi- 


ded, and the Quotients of both works, when done without Error, will clearly cor- 


reſpond. As in the laſt Example at 4. 


Decimals, 
6,82 Dividend. 
252 Diviſor. 
351 Quotient, 


Geodæticals. 


3 2 ak | 
3 FCC 
6—16 2 11 6163 (3—2 
2— 4 32 — —— 
6—12 42 or abbreviated +. 
1 


Or it the Geodzticals be all reduced into Shillings, then muſt 1 362 5. be divided by 
44 s. the Quotient of which Diviſion will be 3 J. and the 4.5 left if reduced into an 
Improper Fraction multiplyed by 20, and as a Fraction divided by 44, the Quotient 


will be 2 5, as before. 


0 . ; a E 
annlth... wo — £3 — # 4 $ + —_— I _— 


CHAP. VIIL 


Figuration of Decimals. 


1 ET [ 10 produce Figurate Decimals hath no difficulty therein ; 
= Decimal Simple or Compound into it ſelf, the 
BW the Square multiplyed by the Root, produceth the Cube, &c. as Figural Numbers duced. 


A 


for by multiplying any Figurate 
Square Decimal is produced. And Decimals pro. 


before in the Second Part of the Second Book, were declared to be commonly produced. 
And becauſe the ſame is done by Multiplication, the Indices of ſuch Figurated Deci- 
mals are found by _ together the Indices of both the Factors, and the ſigns of the 


product known, as in 


ultiplication of Decimals before was ſhewed, - 


Examples, : Pure Lb Mixt. 5 LED ; 
> | Simple $ enen Toned: 92 85 EEE 
(2) 0,15 Root 1,2- 0% Rode 
1 05 24 7 
0 ) | | | 1,44 —60 
4 0,0225 Square |). LES adi 
(2). * . +25 10 iii 
8 . 1,44 — 1,20 ＋ 725 Square 

OII25 152 — 1 | 
ana gk 288 240 50 
(6s) 0,003375 Cube „ A 
> „ TI  - 
&c. e 720 +600 — 125 
| _ 
M m m If 


226 Figuration of Decimals. Lib. III. Part], 
Compound may If the Compound Decimal be turned into a Simple, and Figurated accordingly, and 
- we o the Number produced compared with the Product of the Compound, they will apree 

* in ſumme when the Operation is right. As if 1,2 —0,5 be turned into a Simple De- 
cimal, by ſubſtracting the 5 which is lacking out of the 1, 2 affirmative, the remain. 
ing Root is 7, whole Square is 49, and Cube 343. And fo the ſumme of the Com- 
pound Square and Cube Decimal thereof appears by adding + to +, and — to —, 
and then deducting the — out of the + thus; 4 


+12 | + 1544. T1926... —2,1 60 
49 Square. —=t420 . 15 ad [rom Se 
5343 Cube. 


= ee 4,343 Cube. 
+ 449 Square. of Belts 05 57 


Roots of Sini- To extract the Root of a Decimal, if it be Simple, and the Decimal Denomina. 
ple Decimals tion to the Right Hand be ſuch as will be parted by 2 for the Square, 3 for the Cube, 
by extraed & c. then prick the Number, and extract the Root according to the Quantity deſired, 
ei. as before Book 2. Part 2. Chap. 3. And to find the Index of the Root do thus: For 
parted, the Square take half the Index of each pricked Figure, for the Index of the ſeveral 


Figures of the Root. For the Cube take + part of the Index of the pricked Figures. 


For the Biquadrate take 5 part, &c. 


Example in the As in extracting the Square Root of 0,0225, the Root will be found 1 5, Which is 


Square. 0,15, becauſe half the Index of the pricked 2 being Seconds in the Square ſhall be 
Primes in the Root, and half the Index of 5 in the Square being (4) in the Root, ſhall 


Example in the So in extracting the Cube Root of 0,003375, the Inder of the pricked 3 in the 
Cube. Cube being Thirds, ſhall be primes in the Root. And the Index of 5 in the Cube be. 
. ing (6), ſhall make the Inde x of 5 in the Root (2), which is the third part of (6). 
*W) (2) nas + + 
Square 225 (15 Root. Cube 3375 { 15 Root. 
1 2 5 
5 . „ 
25 | BY 15 5 „ 1 
ee en 49 2585 
Cry 3375 
When the If the Decimal Denomination of the Simple Decimal, whoſe Root you would ex- 
ow * nut tract, will not be parted as above, then adjoyn a Cypher or more to the given Num- 
arteds oh 8 


ber to make the Index ſo diviſible, and then extract the Root as before. | 
Example in the As if the Square Root were deſired of 0,0015129, becauſe (7), the Index of 9, 
Square. cannot be halfed, I adjoyn a Cypher or 3,5, or more Cyphers proportionably, and 


extracting the Root with 1 Cypher the Root ſhall be (4), with 3 Cyphers 5, &c. ac- 
cording to the Cyphers adjoyned. _ e 


Example in the Alſo if the Cube Root be deſired of o, oi 860867, becauſe (8) the Index of 7, can. 


Cube. not be divided by 3, I adjoyn a Cypher, or 4,7, or more Cyphers. But if the given 
- Number had been 0,1 860867, then the Index of 57 bein 


phers to make the 1ndex diviſible by 3, and fo increaſe the Cyphers proportionably to 
the Quantity of the Number given ; for that the more Cyphers being adjoyned the 


§. 6. was ſhewn. 


nearer the truth will the Root be, as before in the Third Chapter of Book, 2. Part 2. 


(8) 


8 (7), I muſt adjoyn 2 C- 


, — . ro — ä 
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hap. V III. Fighr ation of Decimals, = 449 ; 


8 


[7 #]208 ” id a x 
age 2932/0926 Root  g932926|551 Root. 


) 252290 388 (9) N i 264. (12) x8608679009{ 2649 "os 
* 9 3 2 2 ; 8 . » - | 


$44. 9576 : 9576 : 
1 6144 i 3 832744 823744 N & 
5 F emain 746 Remain 208926 5 1888 21449 * 


Remain 20104551 


151290 Square | 1 8608670 Cube — 5 
— a hs 18608670000 Cube. 


o extract the Root of a Compound Decimal ; out of the Left Hand Number ex- Roots Com- 

Wat the Root of the Quantity deſired, and then by your Diviſor enquite for another pound Deci- 

ootient Figure, and fo proceed according to the inſtructions before given for Extra- mals extracted. 

3 jon of Roots. 3 pn — | 

As to extract the Square Root of 1,44 —1,20+,25, the Square of 1,44 is 1,2 Example in the 

Which doubled is 2,4, the Diviſor, by which 1,20 divided yieldeth 5 in the Quotient, Square. 

bich ſhall be —, becauſe the ſign of 1,20 was —, and of 1,2 the Diviſor was ＋, 

ad the Izdex of 5 ſhall be Primes ; then the Square of 5 is 25, which ſubſtracted 

Waves o; and the Root is 1,2 —0,5. [4 . 

W Likewiſe to extract the Cube Root of 1,728 —2, 160 ＋, 900 —, 1 25, the Cube of Example in ths 
528i 12, the Diviſor is 4,32, by which 2,160 divided giveth in the Quotient 5, Cube. 

ich ſhall be —, becauſe the Signs were unlike, and the Index Primes ; then the 

guare of —o,5, which is 2, 5, multiplyed into -1-3,6, the triple of 1,2, makes 

so for the next Subſtraction. And laſtly, the Cube of —o,5 is Ke, 125, which 

lubſtracted leaves o. . ; | 


Z Square. Cube. - - 
E my . 5 . Root. . . Fe | h Root. 85 
W 2:44—2,29 +125 | 152 —05 1,728 —2,160 +,909—12y | 1,2 —0,5 
=z 6. OP 
I | 4 +244 +25 12: +432 45,900 —, 125 
A 1,20 —2,160 
Wo Decimal Figurals like others prove their Production by Extraction, and Extraction prof of 
by production. Moreover if the Compound Decimals be turned into Simple, the Decimal Figg- | 
WE Extractions of their Roots, when the Operations are right, by comparing together will ration. | 
be found to agree. 3 | | 
| Square, J Cube. | 
430,25 + 5900 — ,125 1 | 
66 4 A | | | 
— | | 
+ +49 Root 7 = 1,2 —55 343 Root 7 = 1,2 —,5 
Partis Prime & Libri Tertii. | 
-\ 4 1 
5 | i. [| 
FINIS 
| | | 
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HE ſecond ſort of Numbers ſpecially Contract are Aſtronomicals, ſome- Aſtronomical 
time called Aſtronomical Fractions, and other while Geodericals of Time - = fort of 
and Motion, which indeed they are; but having ſome Operations more / J be 
. 7 . ” cally Contract. 
peculiar to them, with other Contract Numbers, then common to other pw called. 


Fractions, I reſerved the handling of them to this place. _ 


Time is meaſured by Years, Dayes, Hours, &c, And the Celeſtial Motions by Time and Mo- 
Circles, Signs, Dh , &́ UVB gras . in urs a meas 
Annus, or a Year, was by the Egyptians in their Hieroglyphicks, emblem'd out by a ns gat 
Snake biting her Tail in her Mouth, and from Angus therefore ſome conceive proceeded 4 E £ 
Annus; but others, and more truly, from Aunulus, a Ring or a Circle, which returns blemed. 
again into it ſelf. XY 1 Annus, whente 

Neither the beginning of the Vear, nor the length thereof, hath had the hap alwayes _ ache! > 3 
in all Nations to be alike; nor is the former yet with us in England identified. For e, 4 
the Commonalty begin the Year the Firſt Day of January, the Lawyers the Five and Year: 
eg Day of March, and the Aſtronomers when the Sun enters the firſt Scruple 
of Artes. | 1 5 

The length of the Year is now generally agreed to be that ſpace of Time in which Length of the 
the Say is running his courſe through the Zodiack, beginning at the firſt point of Aries, Tear. 
until his revolution or return thither again. | 
This {pace of Time is divided into Twelve parts, called Moneths, but very un- your ww al 
equally in our Calendars or Almanacks, J of them having 31 Dayes, 4 but 30, and jo. 
= one but 28, More evenly ordered by Julius Ceſar, as ſome ſay, but diſtorted in Ho- ynequal, and by 
= our of Ayguſtu:, to equal the Dayes in the Moneths bearing their Names. | whom ſa made. 
= Some think the Year at firſt was, or ought to be divided by the courſe of the Moon, Moneth 
who gave being to the Name Moneth: And by the Law of England, a Moneth is but whence the 
28 Dayes, agreeing to the viſibility of the An, there being ſome time for her both 5%, 1 of 
before and after Conjunction with the Sum to be hidden under his Beams or Rayes, But "6906 4 
neither hath this afforded a Baſis for the exact limitation of a Moneth ; ſince beſides apparition 
the time of the Moons viſibility, called the Apparition Moneth, and the time when moſt Moneth, 
Proper to adminiſter Phyſick, called the Medicinal Moneth, containing 26 Dayes, 12 1 
Hours, according to Johannes de Sacra Boſco: There is the Periodical Moneth, and . or 
the Synodical Moneth ; the former of which called alſo the Moneth of Faragration, is nhneth of 
the fpace in which ſhe makes her Revolution, and returns to the place ſhe made her Paraęra tiog. 
laſt & wirh ©, and the latter called by ſome the Moneth of Conſecution, the whole Synodical or 
lpace from her laſt Conjunction with the San, unto her next: Both which by reaſon of 2 9 | 
the ſometime ſwift, and ſometime ſlow Motion of both Luminaries, take up more or 9 
eſs time accordingly, then can be compriſed in any preciſe Number of Dayes without toe lenerb of 
urpluſage. The Periodical containing 27 Dayes, 7 Hours, 43 Minutes, 7 Seconds; . periodic 
and the Synodical 29 Dayes, 12 Hours, 44 Minutes, 4 Seconds, by common Com- and Sv nodical 
Putation. . Moneths. 


Nnn Becauſe 


x 30 of Aſtronomicals, Lib. III. Part Il. ( 
Moneth it: Becauſe of theſe differences about the Moneth, ſome omit them among the certain 


* PD Denominarions, others in their Operations accompt 30 Dayes to a Monech, which ſome 
it Da; Conceive to be the Old Accompt of the Jews ; for comparing Gen. 7. It. with Gen. 8. 
Monch of the 35 4 the ſpace from the ſeventeenth day of the ſecond Moneth, to the ſeventeenth da 
Jews. of the ſeventh Moneth, is reckoned 150 Dayes, which being 5 Moneths, allowes 30 
Lexi Moneth Dayes for every Moneth. And others ute: neither them nor the Calendar Moneths 
Wee be cen. but the Legal Moneth of 28 Dayes, as aforeſaid, which divided into 4 parts called 
7775 Weeks, makes every Week 7 Dayes, and by this accompt 13 Moneths in the Vent. 
Legal Moneths The Year then for eertainty is fubdivided into Days, and cohtaineth commonly 363 
in the Year. Dayes, and almoſt 6 Hours, but the true Tropical Year by fate Writers is not abote 
Year ceitain's 365 Dayes, 5 Hours, 49 Minutes, 4, Seconds and 21 Thirds; for which odd time in 


toe de Arithmetick, 6 Hours is uſually taken, Which 1 every Fourth Year called Biſſeæcil or 
Tropical! Leap-Vear, maketh another Day, and it is added to the end of the Moneth of F. 
Near. bruary, which theti hath 29 Dayes, or elle in the Confithon Years but 28; to hath the 1 
billext' e Leap Tea 366 Nes. „ T 14 
pn jr „Dies, ora Day Natural, is in Aſtronomers accompt that ſpace of Time run out whil 
ind Aerial. the Suu paſſeth from the Meridian, ere he can come thither again, and is divided iny I 
; 24 equal parts called Hours, and comprehendeth both Day and Night. But a Day |. 
Artificial is ſometime limited between O and ©, or Sun Riſing and San Setting, or tos . 
quantity of Hours, as a Working-Day 12 Hours, from 6 at Morning till 6 at Night. E 
Hours hn ſu>- Every of theſe Hours is divided into 60 parts, called Minutes, and every Minute | 
divided. into 60 leſſer diviſions, called Seconds; every Second into 60 J hirds, and fo lower | 
into Fourths, Fifrhs, Sixths, &c. by 60. on Om Ay an | | 


Of Fition. Touching Motion, it is to be remembred, That the Circumference of the Heavens, 
| Circle how di- as allo every Circle, is parred into 360 diviſions, called Degtees or Grades from the 
vided, Latin Gradi, 30 of which make one Sign, fo r2 Signs make the Circle; for 1 2 times 
Degrees what 3ö is $60, anfiweradle co the diviſion of Time into 30 Dayes for a Moneth, and 11 
Hm many ta Every Degree contains in Longitude or Length 60 Minutes, which are not to be 
Sign. taken for Minutes of Time, but Minutes of Meaſure, called alſo Scruples, and ſome - 
Deęrdes ſub- time Primes. Every of theſe Minutes of Meaſure in the Heavens is generally ac. 
— „: eompted te anfwer te one Mile on the Earth, Nevertheleſs Mr. Ozchrred in his Cir 
Miles w Ces of Proportion is of Opinion, that one Degree or go Minutes anfwer more truly © 
agree. 8er Nee f £09 D009 SER, {107 brig: arte vt 
Theſe Minutes, as well as Minutes of Time, are ſubdivided into 65 Seconds, the 
Second into 60 Thirds, and to into Fourths, Fifths, Sixihs, Cc. of which 60 leſſer are 
| comprehended in one of the next greater. 85 01 266h 
The reaſon of hat an exact Meaſure both of Time and Motion might be had, the Antients have 
the Sub4rvi/i- thought fit to divide one Hour of Time, and one Degree of Motion imo Go, and 6 
ons 960 downwards, unto very imall ſubdiviſions, as aforeſaid. Foraſmuch as alwayes an 
whole Year, Moneth or Day, &c. is not the fubject of the Queſtion, neither the mo- 
ving of the Ceeleſtiat Bodies to be alwayes meafured by whole Circles, Signs, Degrees, 
Cc. but ſometimes Parts or Fractures of the whole are utefut. And the rather have 
they choſen 60 for the Integer or Denominator, becauſe it is a Number that may re- 
ceive more equal diviſions than any Number under 100; for it may be parted by 2, 3 
4» 5% 6, 10, 12, 15, 20% and 3c. 
Benn ator The Denominator 60 being certainly known is alway omitted, as the Decimal De- 
£0 certain and nominators are, and the gwen Numerators only uſed. And as in Decimals the Num- 
omitted. bers exceeding the Units place to the Left Hand paſs for Imegers ; to theſe. Never- 
Diference of theleſs here feems to be ſome difference in thar beyond the Units place to the Leſt Han 
Aitronomicals (1 Day in Time, and 1 Degree in Motion being generally accompred the Inregers) here 
fr:m Decimals. are Fractions befides thoſe at the Right Hand, as Signs in Motion, and Moneths in Ope 
rations of Time; for the utmoſt Integer or greateſt Geodætical of Time is the whole 
Year, and of Motion the whole Circle, notwithſtanding although ſometime between 
the Unit and utmoſt Integer ſuch Fractions be found, yer their Denominators being cer: 
_ _ tain they are omitted, and accompted as Integers. 5 
A Becauſe the uſe of theſe Diviſions is moſt converſant about Aſtrono , they ate 
eee . Called Aſtronomic als, or Aſtronomical Frattions : Some Writers call them Phyſica 
let Phyfical Frattions, and with Alphonſus divide the Circle into 6 diviſions, and then one Sign coc. 
rrraftions. taineth 60 Degrees, and the other diviſions are as before, which is certainly the 
_ Phyſical Slams expedient way for Multiplication and Diviſion ; but Aſtronomers in all their Calculations 
_-_ 17 enerally reſerve the Sign of 30 Degrees, and accordingly reckon all the Aſpects boil 
tins with "SF PEP El En 
Aſtronomers. Old and New, Smiſter and Dexter. 8 
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= Late Writers generally uſe two kinds of Names or Denominations, the one called 
exagenæ, and the other Scæageſima, both from the Latin importing Sixties, becauſe of 


eeragenæ are the collection of Degrees all under Oo, ſtanding in the place of the 
W Unic, and having a Cypher to their Index, then by Collection all above 60, and under 
3600, fall in Se cgenæ primis, and have 1 for their Inder; 2 is the Inder of Sexagene 
ceconds, 3 of Sexagene Thirds, and ſoof other Numbers reſpecting Motion, | 


Both the Sexagene and Sexageſime ate marked with exponent Indices, as the Deci- 
mals are, which accordingly ſhew'the power of the Numerator either affirmatively or 
Ws cegatively,. that is, either above or below the Unit. „„ 

= Theſe /24ices are found differently exprefſed, and fometime the one, and ſometime 
WT the other Form are uſed; which is not at all material whether. F 


EZ | | SCXAGENA.s. | Sexageſima's. | 
W Thus, 5 5 4 3 2 t © (1) 2)(3) Oe Common with 
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| So if! fee this Number 3, 1, 12%, 15 %, 16%, 10% 12”, I read it thus, 3 Scx- 
Lene Thirds, 1 Sexagene Second, 12 Sexagere Primes, 15 Dayes, 16 Minutes or 
Primes, 10 Seconds, and 12 Thirds of a Day; and ſo of others. BE af 
= Moreover if the Signs + and — be ufed, let the Aftronomicals be counted Com- 
pound, bur if not Simple. | ; 

It any intermediate Denominations in Numbers given be omitted, let the places be 
F ſupplyed with D 2,6, 7, v2 HH ITT 
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| Reduction of Aſtronomicals. 
3 | called alſo Converſion of Aſtronomicals, is threefold, Vie. 
L Either to convert e into Afronomicals, or the ye 


CY,  Aſtronomicals of one ſort into another, 


The 


5 or 3 408 


220 


Aſpects Ol 


and Kew, hon, 
many Degrees 
therein, 1 


Dezomanations 
of late uſe. 


Sexageſimæ 
what. 


How both 
marked. 


Indices die- 
rently expreſſed. 


Examples. 


Aſtronomicals 
Simple and 
Compound. 
Cyphers tupply 
intermedia e 

pl Aces. » 


AFronomicais 
reduced Ho 
many wayes. 
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To reduce C'M- Moneths into Sexagenes, or the contrary. 
mon Sins into 


Fears into Sex- the Signs into Degrees, and add the odd Degrees (if any) to them, then divide by @ 


— . 2 2 
noo — — 2 — — 
— — — nn — 
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232 Reduction of Aſtronomicals. Lib. III. Part] 


1. The firſt ſort ſerveth either to turn Common Signs into Phyſical, and Years, 


Phyſical and To turn Common Signs into Phyſical, half them, or reduce Geodætically b 
agenzs, o What Degrees remain place in the Units place, and the Numbers in the Quotient, f 
contrary, under 60, are Phyſical Signs, and to be {et in the place of Sexagene Primes ; if abgy 
2 * 60, divide the Quotient again by 60, and place the Remainers as Sexagene Primes, ty 

tgns into , | ; 2 2 8 | | ) 

Phyſical, the Quotient of this Diviſion for Sexagene Seconds, &c. —— 
To reduce Phy- On the contrary to turn Phyſical Signs into Common, or Sexagene of Motion iny 
ſical Signs into Circles and Signs; double or multiply the Phyſical Signs by 2, or reduce Geodætieil 
Common. all the Sexagene into Degrees, multiplying by 60, and then divide the ſumme by " 
and the Quotient, if under 12, ſhall be Signs; if above 12, divide by 12, and t 
Quotient of this Diviſion ſhall be Circles. een, 
Example of As if 9 Signs, 12 Degrees, be given to be converted into Phyſical, reduced into D: 
bot grees they are 282, which divided by 60, gives 4 Phyſical Signs or Sexagene prime 
and 42 Degrees to be ſet in the place of Unity ; which if on the contrary had ben 
given to have been turned into Common Signs, the 4 Signs multiplyed by 60, mak 
240, to which the 42 Degrees added make 282 Degrees, which divided by 30 gives; 

Signs in the Quotient, and 12 Degrees remaining. ef 


Common Signs. Degrees. Degrees. Signs Phyſical. l: 


SSD: > am 6 W 
1 nl's 2s, 79 2812(4 4— 42 
270 ye 
1 Degrees. Sigus Common. 240 
| 1 n : 42 
282 Degrees. 2802 (9 „ 
| „ 282 


3 


To reduce Tears Io turn Years or Moneths into Sexagene, reduce all Geodætically into Dayes a. 
&c. into Sexa- compting in, as in Reduction of Geodæticals was obſerved, the Dayes ſupernumerar 
SCNZ. for the Leap-Years, and adding in alſo the odd Dayes given in the Number, if any be, 
| then divide by 60, and ſo Quotient after Quotient as far as you can, the Remain d 
the firſt Diviſion being Dayes is to be placed as Integers in the Units place, the other 
Remains and laſt Quotient in their places orderly to the Left Hand, as Sexagene Primez 
Seconds, Thirds, &c. 0 
To reduce Sex- On the contrary to turn Sexagene of Dayes into Years, multiply Geodztically al 
_—_ into the Sexageneinto Dayes by 60, and then divide by the Dayes in one Year, and fron 
9285 the Remain ſubſtract the Dayes for the Leap-Years of the Quotienary Number, al 
the reſt of the Remain ſhall be the odd Dayes, which if occaſion be may be turned int 
Moneths by Diviſion with the Dayes of one Monet. 
Example of As if 1000 Years, 20 Dayes, were to be converted into Sexagene, the Comm 
bath. Dayes in 1000 Years by Geodztical are found to be 365000, to which 250 Daſe 
added, becauſe there are ſo many Leap-Years in 1000, and the 20 Dayes given all 
added, make the Total 365 270; then divided by 60, there is 1%, 41", 2% 50'; 
that is, 1 Sexagene Third, 41 Sexagenæ Seconds, 27 Sexagene Primes, 50 Days; 
which if on the contrary were to be turned into Years, after Reduction by 60, a 
divided by 365, the Quotient will be 1000, and from the Remain 270, if 250 Days 
be ſubſtracted for the Leap-Years, there will remain 20 odd Dayes. 


Leap 1000 Years. | wo N 0 © 
„ 36 | CEE Lon ? — 27 50 
ooo 250 445 .: | ®.\ 4 AN | 60 | 
36 5000 3652 p\of 507 MC 60 D 3 
| e 9 - offs | z70( 1006 
60 — 
365270 Dayes. — 0 
— 9 6060 395 n 
| | 20 
V = 
6087 365 
60 
365220 
50 


365270 * 


Chap. II. 1 Reduction of | Aſtrondmicals, | ; 
The ſecond fort of Aſtronomical Reduction is to turn Aſtronomitals into Decimals, 
or Decimals into them, as Sexagene into Integers, and Sexageſime into Decimals, or 
che contrary. ' £9 | "+ 884 „% oeties i...1 
Io turn Seragenæ into Integers, or Decimals into Sexageſime, multiply continually 
W by 6, every time removing the Seperatrix one place, but on the Contrary to turn Inte · 
gers into Sexagene, Or Sexageſime into Decimals, removing the Seperatrix, as before, 
divide continually by 6, proceeding both wayes till you come to the Units place: For 
Diviſion by 60 removeth the Seper atriæ one place towards the Left Hand, and divi- 
(ech by 6; and Multiplication by 60, promoteth the Seperatrix one place towards the 
Right Hand, and multiplyeth by 6; and ſo the Cypher being cut off by the Seperatriæ, 
de work is ſhort and eaſie. Tet M0. 510180 25-055 n 29100 as 
= . Otherwiſe by common Geodztical Reduction bring all the Circles and Signs, or 
W $:c27c-e thereof, into Degrees, alſo Years and Moneths, or Sexagene thereof, into 
W Dayes by Multiplication, and them reſerve for the Integers; then reduce by Multipli- 


y_ 


5 | thereof adjoyning Cyphers if need be, divide by 60, Figurated to a Power of the Se. 
W cond, Third, Fourth, & c. Quantity, according to the Right Hand Denomination of 


As if 6%, 30 20 15% 45”, were to be reduced into Integers and Decimals; by 


heir proper Denominators. 


q | the firſt way I place them with the ſeperating Lines, as at A. and beginning at top, 
multiply the G by 6, the 36 produced is ſubſcribed under the upper Seperatrix, as at 


n all 23420 Integers, as at C. then beginning with the Sexageſime at bottom, I divide 
by 6, (ſuppoſing oo adjoyned) I ſuperſcribe over the lowef Seperatrix the Quotient 

5, as a Decimal to 157, at D. And laſtly, I divide 1575 (with 2 Cyphers alſo ſup- 
poſled to be adjoyned) and ſuperſcribe the Quotient 2625, as the Decimals deſired to 
be adjoyned to the Integers; and the whole work ſtands compleat at E: FE 


= Where there are many Species, this is much the ſhorter and more ingenuous way; 
We the other for the Integers hath had its like often exemplified in Geodæticals, as at F. 


which is the Square of 60, or the Power o 
and the Quotient is 2625 at G. So is the Number as before 23420, 2625. 


(4) 


6 30 20 15 45 Reduced is 23420, 26235. 

60 " | | 5 | 

— | — 1 60 oor. Fr pn. 

360 EBT. 8 60 2298 (s) ( 
> 45 — 9452900 (2625 G; 
f. — — 9 3600 Sur: 236 ©o 

390 "bm ws was % 

— 36 

23400 

20 
23420 Integers. 
— b 


"ae Diviſion of 23420, and Multiplication of ,2625 by 60, and obtain my deſire. 


O 0 Seæagena 


W c:tion with 60, all the Sexageſime into the loweſt Denomination, and the laſt product 


1 Z. which with the 30) multiplyed by 6, produceth 234, adjoyned to the 20%, makes 


And if 23420,2625 were given to be converted into Aſtronomicals this way, I con. 


434 


ER 
To reduce : 
Aſtronumicali 
into Decimals; 
or the contrary. 
Sexagenæ int 
Integers, De- 
cimals into 
Sexageſimæ. 


Variety: 


the Se rageſimæ, and the Quotient ſhall be the Decimals. And to convert Decimals 
given into the other, multiply the Decimals as aforeſaid, and divide the Integers by 


Example of. 
both. Ys 


9 5 „ A tec? „ 6% * 
VV 36 36 36 
20* | | 30 8 30; | 30% . 30% . 
15 20% 23420 23420˙%% 6) 234202625 x6 
| 45 WS EE . ai 157 


are EEE eee eee 
ö 3 — | 


234 


by 13 
234]20( 39lo( 6. 
s o 


> 


But by the other way proceed, as before, by 6, to multiply the Decimals, and di 
cancelling, as ſome. do, the Figures divided or multiplyed. _ 


vide the Integers, 


Numbers placed. 2 6% Sexagene. F 6 Se xagens. | 


5 
23420, 2623 


3 
Aſtronomicals another. 


reduced one into . : CL LEI | | 2113 pier 
another. «ed 5 Decimals of a Day — = * . . 
5 {Degrees into] Hours and Decimals of an Hour For the contrary, |” 


Hours ho 1 of a Day? or the contrary. 


73 reduce be- To turn Degrees with or without Decimals annexed to them, into Decimals of 
grees, &c. into Day, divide by 360, that is 6x 60. And contrarily to turn Decimals of a Day into 
Decimals of a Degrees, multiply by 360, that is 6x o. RE 1 
r As to convert 236, 4276 ** into Decimals of a Day, I firſt take the ſixth part of 
EO ; the Number, or divide by 6, and ſubſcribe, which is 39,4046, of which the 60" part 
is 0,6567433 for the Decimals of a Day deſired. And if this Number had been given 
to procure Degrees, aud Decimals of a Degree, I had multiplyed firſt by 60, and the 
Number ſuperſeribed multiplyed again by 6, as at H, but by the common way, the 
one and the other is at J. and K. with Cyphers adjoyned, as needful, in the Diviſion at 
1, and ſupply for the defect of the Decimal at X, making the 58800, to be 60, or 
accompting them ſo, as moſt uſual in Imperfect Decimals. 


The third ſort of Aſtronomical Reduction is uſed to convert one Aſtronomical into 


Reduction of Aftronomicals, Lib. III. Part Il 

| Sexagent, FRET” Sexageſime. | | 

=. [3  W bh are 1 
0 


5 * how "I 


— 


50 


/vũʒ s GE es 
| 2342042625 234202025 


$4) als hoo tho e 
Sexageſime „ 43 


Minutes of a Day 


„„ UVV 
6). 236,4276 Multiplyers. 2 2xx1 : 096567433 
60), 39149996 „6% 28 265222, (7) .',- Pp 

016367433 x608 zs, aps 6567433 TT 
1 Be 0 . 39 404590 
. 19710208 
"SITES Lo . * 
0 35 _ 
36 


7o reduce De= To turn Degrees with or without Decimals annexed to them, into Hours and Dect- 
grees, &c. into cimals of an Hour, divide by 15, that is 3 * 5. And on the contrary to turn them into 


mg of an Degrees, multiply by 15, that is 3 * 5. ; 
Example. As to convert the former Number of Degrees, and Decimals of a Degree 2 36,4276 


into Hours, and Decimals of an Hour, I firſt divide by 3, and the Number 78.8092 
ſubſcribed, divide by 5, and the ſubſcribed 15,76 1 84, as at L. is the defire 3 which if 
given by Multiplication firſt by 5, and the Product ſuperſcribed multiplyed by 3, 


would have produced 236,4276, as by Common Diviſion and Multiplication by. 15, 
at M. and N. appears. : 


 Diviſorsf 


- — * FI" 
P A 
be C3 ES ; F . 
. 8 R 


Woe, 
\ 
X88 


"OSA 
1 
ES 


TSS 
* 


hap. II. Nedachion of #ftronmwicals. 
WDiviſors- 8 5 3 | 
; Multiplyers, 2 - 5*--4 : 
D 


4 
* 


, 


q 1 


+ 


55 
N 
av Foo 
þ - 
. 
5 


4 1 11 convert the aforeſaid 15 Hours, and 76184 Decimals of an Hour into Deci- 
alsof a Day, I firſt divide by 4, and ſubſcribe the Quotient 3,94046, the which 1 
ivide by 6, and the Number ubfcribed is 056 $674.33, the Decimals of a Day deſired 
at 0. Contrariwiſe, if that ſame Number had been given, I would have multiplyed 
Writ by 6, and the Numbers ſuperſeribed on the Seperatrix would have been 3, 94046 
before, which mulciplyed by 4» would have preduced the 15,76184. And ſo by 
Common Diviſion or Multiplication with 24, the Numbers agree as ar P. and ©. allow- 
Vece being made fot the Imperfect Deeimal ar . f 


DN or veer Bs. a5 pin © 
0 15175184 Multiplyetrs. 4 (5Y  ©,6567433 
4 np oe EE 245,762 8 | n 
„ 13134866 
2 e 
-© 424 1557618392 


"IL 24 © — — 
5 * 
8 


int is multiply by 22. And on the contrary to turn the parts of a Day thts Hours; 
aud parts of an Hour, double every Number, and divide by 5, that is divide by 24; 
becauſe one Hour anſwers to 2 30“ of a Day, to make the Denominator 60, there 
being twice 24 and 1 2 therein, 


= 'iply by 5, the products 60, 200, halfed are 30%, 100”, which 10c”, becauſe above 
60, Icarry a Minute to 30', and ſubſcribe the 4o” remaining, ſo the reſult 31', 40% 
of a Day, as at R. which if given to be turned into Hours, I firft double them, and 
1 they are 62% 80”; then dividing 62 by 5, I get 12 Hours, and the 2“, 80% remaining 
Wy corned into ” make 200, which divided by 5 give 40' of an Hour. The Multiplications 


nnd Diviſions by 23 are at S. and 7. 
Howes. , . 5 3 


12 40 u | I2 . 40 | # " 

5* Day 60 200 1 31 . 40 
2 30 100 „55 2 3 
= 5 5 5 24 80 | — — Hours , 
31 46 6 | 20 62 . 80 (12 40 


X 2 
to wt 
Md 
to [> 


30 100 3 


31. 40 


de Reductions of this Chapter being reciprocal ſerve for Proof each to other withs 
ur further illuſtration, 5 


5 CHAD. 


5 1 $67 % i $49 :3$ x | LEE.” 4 : TE | 8 £2762 06 48 © . JU C 
Jo turn Hours with or without Decimals annexed to them, into Dreimals df à L reduce 
Wy, divide by 24, that is 46. And to turn them into the others Tavltiply by 24, He ee 


Decimals of a 


hs D a Y. A 
Example. 


L a R | 1 ö IEEE , 2 ö > „ s bY —_—_ | - 30 e 
o turn Hours, with or without Minutes and other ſmaller parts of an Hour; into To reduce 
Minutes of a Day, that is, into Sixtieth parts of a Day, which Hours are nov, add fo Hs, &c. fits 


into other ſmaller parts of a Day, multiply every Number by 5, and half the Product, * of a 


= As to convert 12 Hours and 40 Minutes of an Hour into parts of a Day: If I mul- Example. 


Proof of ES 
Aſtronomic 
Reduction. 


_— 


* "% 
* x 
? « * N 
* - * 
; | | 1 1 1 | 
* 8 > - 
x ( ; 
nf C ' ) „ * 
vp k 
* z g 
. $ o eY — * 
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Addition of Aſtronomicals. 


Aſtronomicals Ddition of Aſtronomicals is either Simple or Compound. bee 
added. Simple Addition differeth nothing from Geodztical Addition, for you bepia y 
Simple, the Right Hand, and add the Numbers of like Denomination to their fellows : And! 
at any time the Numbers of that Denomination you are adding exceed 60, for ey; 
o carry an Unit to the next Left Hand Denomination, and ſubſcribe the overply; 

And ſo proceed in order to the Left Hand. 1 K 

Eranple. As to add 1 3 26 59% 30', 4.5% to 2% 5%, 17%, 15½ 30%, the Total will be 15 
325 169, 46 15“; which is fo plain, explanation is needleſs. TE 


MEN 0 


- 


40 


f ; b £4 i AS r : 7 
ä 213 260 59 30 45 
Addends 4 3 


e 
i 


Total 15 32 16 46 15 
5 q , 3 A e NR I IO IA | zh 
Compound. Compound Aſtronomical Addition is like Compound Decimal Addition; for taki 


the Leſſer Numbers out of the Greater, to the Remaining Total fubſcribe the Sign d 
| the Greater, 3 5 Th 

Example. As to add 13", 26% 59“, 30, 45”, with —2 5 17 15, 30%; theſe muſt be fi 

| ſtracted from the other, and the Total remaining will be 11, 21, 42*, 15', 15. 

And if the Signs be intermixt, as to add 4\+10% -O, to 3-20 +10, the Toi i 

will be +7 —10? -o As the Examples ſhew ſufficiently without further explanation 


I * O 4 44 3 93 4 
＋ 13 1 39:30 „ F4+ 1040 

. Addends J 13 3 I-15 0 +3 20 -o I 
Totals ＋ 11 21 42 15 15 - +7—10—30 


W» 


When the Sizns If where the Signs are intermingled in adding the Numbers of one Denominatio 
are intermixed together there amount to more than 60, for every of which an Unit be carried overt 
and Units car- the next Left Hand Denomination, if the Sign there be changed, then ſubſtract a 

ried to the next. Unit for every 60 ſo carried, and let down the Total of the reſt. N 
Examples. As to 3g' —509, add 2 — 40%, or —3 +50” to—2'+40”; in both caſes the 50 
and 40% make 1 and 30%, in the firſt inſtance —, in the ſecond S, which 1“ carriel 
over to the Left Hand , being of a contrary Sign, I therefore ſubſtract an Unit from 

the Total 5˙ and ſubſcribe the remaining 4“, as followeth ; 


4310 234550 

Addends 1 4-246 WE Wb: 

Totals +4—30 —4 +30. b 
Proof of Aſtronomical Addition hath the ſame benefit of being proved by Aſtronomical $ub- 
Aſtronomical 


eue ſtraction, as other Additions by their reſpective Subſtractions. And as Decimals ma) 
be alſo proved by reducing the Numbers into Geodæticals, and comparing the Totals 


of both Additions together, as equal in value, when the Operations are right after the 
manner uſed in Decimals. MES 


As to inſtance in the 2 laſt Examples, thus; 


C o 
60 60 60 > 0 60 = 
+ 180 +120 mY 240 | _ 80 120 —240 
=O RM TT TA TY 
+130 + 80 5 2130 — 80 
Totals +210 Equal 210 | Totals —210 Equal —210 


Addition of Aſtranomicals. Lib. III. Pai 


Chap. V. — Subſtraftion of Aer omoniccls 


Sübſtrackion of Aſtronomicals. 
Dann a i Acſtronomicaſ 

Simple Subſtraction differeth nothing from Geodætical Subſtraction; for you be- ſubſtra#et. 

gin at the Right Hand, and withdraw the under Number from the uppermoſt of like Simple. 

Denomination, and ſubſcribe the Remain : And if the Number beneath be the greateſt 

then borrow 60, and ſuppoſing the ſame to be. added to the upper, make Subſtraction 

from the Total, and for every 6o borrowed pay an Unit in the next Left Hand Deno- 

mination 3 except where the Subtrahend is the greateſt, and there, as in Decimals, the 

difference ſhall be taken with the contrary Signs; or elſe proceeding as before till the 

Left Hand Denomination, and.the Sign therechanged to the difference, the Signs of all 

the other Remains ſhall be as the given Numbers. 1 „ 5 

As to ſubſtract 1 3», 26 59%, 30% 45"; from 15%, 32, 16% 46, 15% the Remain Eranple. 

ſhall be 2, 35 17% 15% 30% Which needs no explanation, e 1 


f \UbſtraQtion of Aſtronomicals is either Simple or Compoud. 


A 


| RS þ | * 0 7 17 
Greater Number 15 32 16 46 15 


Subrrahend 13 26 59 30 4 
— 11S 4 0-4, 90 


* 


6 — 


But if 15% 32%, 16, 46, 15”, were to be ſubſtracted from 13, 26, 59“, 30, 45”; 
here becauſe the Subtrahend is the greateſt Number in the , I borrow 60, which I pay 
again, by counting 16* one more than it is, or 59* an Unit leſs than it is. And in the 
I borrow 60 again, for which I count the 15% to be 16%, or the 130 at top but 1 2»; but 
now becauſe l cannot take 16 from 13%, or 15% from 12% but ſhall want 3», I ſer 
down the difference 30 with the contrary Sign, as at A. Otherwiſe, as in Decimals, 
change the Sign to the difference of every Number in the Subtrahend too great to be 
lubſtracted from the Numbers that ſtarid over him reſpectively at top, as at B. 


— 


K * it | 


1 3 | 11 | i, 7 LK , 7 3 Ne LL aw. 5» a _ 
+13 26 59 30. 45 is 26 59. 30 45 Upper Numbers 


* 


3 * Sama? * 


4. +15 32 16 46 is B. +15 32 16 46 15 Subtrdhends 


— 3+54+424+444+30 — 2— 6 443 —16 +30 Remains 


®, 


6 — _ 
——— 


Compound Aſtronomical Subſtraction is like Compound Decimal Subſtractibn; for Con pound. 

= where Numbers of unlike Signs are to be ſubſtracted one from the other, the Numbers 

= muſt be added together, and their "Totals ſhall be the particular Remains; and their 

Signs ſhall be the uppet Numbers Sigg. FF ” Os 
As if the Remaif above at B. were to be ſubſtracted from the upper Number from Example. 

which Subſtraction there is made, then muſt the Subtrahend there be the Remain here; 

48 followeth ; ie 147. 5 pb 7 


= 


Upper Number +15 426 +59 +30 445 Upper Number 


Subtrahend here — 2 — 6 +43 —16 +30 Remain above 


Remain here +15 +32 +16 +46 +15 Subtrahend above. 


if where the Signs are intermixt in adding up the Numbers of eontrary Signs, tha When in contra- 
lumme exceed 60, then the overplus is to be ſubſcribed under that Denomination. Where Y Signs an 
dhe lumme ariſeth, and for every 60 an Unit is to be carried over to the next Left Hand Unit is carried 
Denomination, which Unit ſhall have the Sign of the upper Number. And if the be nest. 
Number of the next Left Hand Denomination. annexed to him be of a like Sign; then 
Ppp we thi 


Subſtr action of Aſtronoiicals. © Lib. II Part Il; 


this Unit or Units ſo carried over ſhall be added thereto, but if of a contrary Sign ſub- 


ſtracted therefrom. 0 


As if —2' +50”, be ſubſtracted from 4 10% the 50” and 1c” of contrary Signs 
added make 60, for which 1, that is —1', becauſe 10% the upper Number is — is car- 
ried to the 3, which being contrary is ſubſtracted therefrom, and ſo leaves but Ly 
to be added with —2', which make --4 for the Remain, as at C. : 

Put if Ci! —50” be ſubſtracted from —3 +10”, the 50” and 1c” added make 60, 
as before, but + becauſe 10” the upper Number is -; for which 60 is +1 carried 


to the —37, and being contrary and ſubſtracted therefrom, leaves but —2' to be added 


When Signs are 
intermixt, and 


the Sabtrabens co Signs, and it happen that the Number in the Subtrahend is the greater, then I 


am left at liberty, whether for the Remain I will change the Sign to the difference, or 
_ elſe as in Simple Subſtraction borrow 60. But if ſo, this muſt be remembred, that the 


greateſt. 


Examples. 


Proof of 


Aſtronomical G 


Subſtraction. 


with 4-27 which make the Remain —47, as at D. 


220 


Contrarywiſe, if —2' —56" be fubſtracted from -f: Ic, ot 4.2, 4.50, from 
3 —10%ñ in the former the Unit carried over is +1', and in the latter — 1, and to 
the Remains / in the one, and 6 in the other, as at E. and F. 


be added accordingly to the 5 amounting, of —2/ and 3, or 2 and —3/, making 


1 2 3 *o n | | l bc 
Upper Numbers 13 —I0 —3 +1a +3 io . 2173 wo ted 53 


— — K ** & 


e — 


Subtrahends wh --5O | +2 — 0 . wh 0 42 +50 10 


Remains 4 —00 —4 400 +6 +00 —6—o0 


— — — 


If among Numbers of intermixt Signs, ſome of the reſpective Species or Denomi- 
nations, both in the <ubtrahend and Number from which Subſtraction is to be made, be 


Unit to be paid (for the 60 borrowed). in the next Left Hand Denomination, if the Sign 
thereof en to the Sign of that Denomination where the 60 was borrowed, this 
Unit payable mult be contrary ; 1 Sy with —, and — with ; and although in 
both Remains the Numbers and Signs differ, they agree in value. or WER 

As to deduct —2'-þ50” from — 3'--10”, there after the former way, the Remain 


8 


will be —1'—40”; bur after the latter way —2' +20”; for to take 50“ from 105, 
and £0” borrowed to put thereto, the Remain will be -20% for which 6c, the Unt 
payable is 41', and being affirmative therefore leſſens the 2 in the Subtrahend being 

of a contrary Sign, and makes it but —1', which deducted from —3 leaves ==2;;- as 


at G. 


ut to take 4-2! —50 from 4-3' —197, there after the former way, the Remain 
n 5 3 5 "Pp 1 7 8 * ou „ 5 " 2 * 2 Th 
will be +1'-+40”, bur after the latter -|-27 —20”, becauſe the 60 borrowed there is 


negative, aud ſo being ee the Fa! in the Subtrahend is to be taken therefrom, 


and the remaining -1' taken from +z', leaves for the Remain C275 as at HH. 


* — 7 
9 


. 


Upper Numbers, or Num  , , 
bers from which Subſtra-> —3 +10 
Ction is made uli 7, 


w 


1 5 
+3 —10 
* GR 


— FI. 113 @ FORE Os, rr r—— —— 
Subtrahenddss — 2 0 Þ f 2-50 
W —— — — = a. 

a 2 a j 4 "Y 1 g ; 4 . , 
Remains 40 | +t 40 by the former way 
2 Mr 1 en err — . — — — — — Equal. : 

= „ e 14 
Remains  —2 +þ20 | -þ2 —20 by the latter way 1. 


Aſtronomical; Subſtraction will be proved by Aſtronomical Addition, as well as other 
ubſtractions by their reſpective Additions ; and together with Decimals will abide the 
tryal by being turned into Geodæticalss. 5 

As in the laſt inſtance at H. will be plain. 


4 it 22 a 14 7 - (8 g Ki | 
+3 —10 þ2—50 + 1+40 ＋ 2 —20 
60 60 8 0 
Met. a ah ; * I 3 dal | * ö | . — c 
32 120 | cu; 50 de! 26) 120 * 9 Akllnigz 
— 10 —50 ＋ 40 — 20 till 21 
170 lacking -þ70 is by the firſt Remain ioo by the other 100 10 4 
dats 3 | 3 — CHAP. 


- a | , > * 4 : LE 3 2 3 
Chap. V. Multiplication of Aſtronomicaſr, 
CHA BY; 


Multiplication of Aſtronomicals. 


1 Simple Multiplication is like the fourth variety of the fourth Caſe of Geode. #tiphed: 
tical Multiplication ; for every Number of the Multiplicand is to be multiplyed by every * 
Number of the Multiplyer. And to know the Denomination of the Products add the 

Indices together, as in Decimals, then collect the ſeveral Products or Multiplees into 

one Total Product. And in collection, if any file of Multiplees exceed 60, for every 

60 carry 1 to the next Left Hand Denomination, and ſubſeribe rhe overplus. 
As ſuppoſe Luna in her ſwift Motion r un in one Day 14 Degrees, 30% and I would Example in the 
know according to that Diurnal Motion, how far ſhe will run in 3 Dayes, 6 Hours, and Moons Dina 
40, The 6 Hours, 40', being reduced into Minutes and Setonds of a Day, according 1. 

to the laſt kind of Aſtronomical Reduction mentioned in the Second Ch aprer befor, + 

make 16', 40”. Then multiplying, as aforeſaid, Number by Number, the ſeveral 

Multiplees appear as at A, and collecting the ſumme, find 47 Degrees, 31', 40% or 


A A Ultiplication of Aſtronomicals is either Simple or Compound. e 


Common Sign, 17 Degrees, 31 Minutes and 40 Seconds. 


pit ws N nn Fog, 
A o ii: BS 
Multiplyer 78 16 E Index 1 = | as 
3-9 22.4 $80" 27: ne I | 
„3 #200 Inaex * 3 Wu caps 

A ———— 224 
| 31 4 FI 0.US107 915 * 43177 Fs 51 14 Wan! 


E 4 4 ae mw Fer - | 70 to? 8 vo e 
Compound Aſtronomical Multiplication is like Compound Decimal- Multiplication:; Compound. 
for every Number of che Multiplicand is to be-niulciptyed by every Number of the 2 

Mulciplyer ; and the Numbers of like Signs ſhall produce E, and unlike Signs — 
And in collection of the Multiplees, by taking tlie from the —, or — from che pd 
the Produtft may be contracted. W 1024 = n 4 ma 248.4 Elfe 155 ELLEN 1210 911 | ; : 
As to multiply 3. — 20% by 2'—30/,the Product ſhall be at large ＋6 . 30% 600% Example. 
as at B, which may be contracted by taking the 606”: that is 10 ont ofthe —1 36” 
the Remain 120%, that is —2“ taken out of 6, will leave but 4“ at laſt. 
„ a ee HOTOUL er men ed D951 


4. 


= 


Multiples « 


Total product 47. 


-- 


. r 


r 
& £54 
, 
% „ 
4 
, 


1 r 7 ' 2 1 
* 4 +4 a f 


5 „ e ok pn 
Multiplicand +3 —20 Index * ＋ Soo ( 
f tt | 15 50 


B v ON PRs 
. N in "7 „ ＋ 10 Mm 
ple + 6-1; : ee eee og 
n — 98 {600 Inde — A 
5 ——ůĩͤ— — —' ä — 1 50 © Fn 
Total Product ＋ 6 —130 +600 + 44 
. 1 — — — — 222 
Product contracted + 49, e 
Aſtronomical Multiplication is to 8 Aſtrensmieal Diviſion, ds Well 2 
other Multiplications by their reſpective iviſions ;/ änd togerlter with Beeimals will P , | 


endure the tryal, if reduced into Geodæticals : As in the laff Operation tus, Raketen 
| | K 18 9/008:28 AMONBENDITIONS | 


1 
** 


£ 114 


— — — — — — — — _ 


— 
22 8 1 5 


Di viſſon of  Aſtrondmicals, Lib. III. Part l. 
CHAP. VI. 
Diviſion of Aſtronomicals. 


Iſtronomicals Iviſion of Aſtronomicals is either Simple or Compound. 


divided. | Simple Diviſion. is like the ſecond variety of the fourth Caſe of Geodetic | 
Simple. Diviſion; for by the Number of the higheſt Denomination of the Diviſor, the greatet 


Denomination of the Dividend is to be divided; and thereby an apt Quotient Figure 
gotten, by which multiply the Diviſor, and ſubſtract the Product from the Dividend, 
and ſet the Remains at top, which when to be brought to the Right Hand multiply by 
\  6o, or ſuppoſe it ſo done, and ſo continue the Diviſion to the end of the work, or til 
2 Quotient be gotten large enough for uſe. And to know the Denomination of the 
| Quotient, ſubſtract the Indices as in Decimals. + "FELT e GR. TY 
©*mple Diviſion This kind of Diviſion may be throughly underſtood under the varieties in theſe three 
iu 3 Caſes. following Caſes. | J7CCͥͤĩ² o 8 C2508 0 
= 1. Caſe, When both Dividend and Diviſor ate ſingle Numbers, though of a different 
2. Caſe, When the one of them is Single, and the other Plutal. 
3. Cale, When both the given Numbers are Plural. VV? 
he Firſt, Both the given Numbers Single may admit of two varieties; that is, either 
Data ſingle. the Dividend greater than the Diviſor, or les. 
Dividend lf the Dividend be greater, and will be evenly divided by the Diviſor, then the 


— = Numbers are divided as Integers, and the Index found as in Decimals. 7 
Rr ; As to divide 45” by 5 the Quotient will be 9, and ſubſtracting 1 the Index of, 5, 
from (2) the Index of 45, the Remain (3) is the Index of the Quotient 9, as below 
| at A. | „ e 
1 4 If the Dividend be greater than the Diviſor, and will not be evenly divided thereby, | 


&c, then after the firſt Quotient Figure gotten by dividing, as above, multiply the Remain 
by 60, and divide the Product by the Diviſor, and add this Quotient to the former, 
and ſo proceed to the end of the work, or a Quotient large enough for your occaſion, 


not evenly, 


Examples As to divide 45” by 125, the firſt Quotient Figure gotten will be 3% the 9 whichs | 
> remaining multiplyed by 60 produceth 540, which divided by 12, giveth 45%, as 

Diniſor great- The other variety of this Caſe is when the Diviſor is greater than the Dividend, and 

ERR © multiply the Dividend by 60, and divide the Product by the Diviſor; and if any 


thing remain, proceed as laſt abovementioned, _ A003 20 n Ni 
As to divide 9 Degrees by IQ Degrees. ꝙ Degrees multiplyed by 60 produce 54007 
vhich divided by 10 give in the Quotient 54, as at Cc. 85 


) od ( "al "x ) 4 * (5 8 5 3 9 : es | 2 8 7 N 
3% , ? „ͤ» 12 | eG 2. 10) 540 0 
(2) | \ | E 2) ( 3) = * 4 X 44 114 ö ( I) 
mY | I. .--4 . py; 

Index ) ales G) a) ee, r (0) 


33 2. The one of the given Numbers Single, and the other Plural may alſo admit of 4 

x” 22 double variety, that is, either the Diviſe Sin le, or the Dividend. 1. noi 

Plural. If the Diviſor be Single, then thereby divide every Number of the Dividend, and 

Diviſor Single. carry over the Product of the Remains, if auy be, reduced by 60, to the next Right 

Dienomination, as above at B. . 8 OS, 

as pony As ſuppoſe in 1 Day Natural, or 24 Hours, ) in her ſwift Motion funneth 14 D* 

of the eee grees, 58% 20", and I would know her Hourly Motion; becauſe 14 is leſs than 24, [ 
multiply it by 60, and thereto add the 58',-and the Total 898“ divided by 24 giveth 
in the Quotient 37', and the 100 remaining multiplyed by 60, and carried to the 200 
make 620", which divided by 24. gives 25 in the Quotient, and there remaineth 20 
which multiplyed as before, and the Product divided, addeth to the Quotient 50%, and 
I Quotient is 3/ 25”, 50%, for the Moons Hourly Motion at the courſe afore- 
ald. | | Hog | | 


> ng 0 Diviſot 
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If the Dividend be ſingle, as in the other varieties of this Caſe, then place Cyphers Dividend 
to the Right Hand as far as ſhall be needful, and then like the wotk of the former Ex. Single. 
amples, inquire with the firſt Figures of the Diviſor for a Quotient Figure out of the 
Left Hand Numbers of the Dividend, and thereby multiply all the Diviſor, and ſub- 
ſtract the Total of theſe Products from the Dividend, leaving the Remains at top, and 
then removing the Diviſor inquire for another Quotient Figure, and fo repeat this work 
till the Diviſion be ended, or a Quotient large enough obtained. . rs 
As ſuppoſe the mean Motion of the Afoor from the Sun daily be 1 3 Degrets; 10% 3 , Example in the 
and I would know when, according to that courſe, ſhe will make her Revolution, or Nevolatio o 
come to that Point of the Zodiack where ſhe made her laſt q with ©. Then I divide Lunz. 
360 Degrees, which make the whole Circle, having adjoyned a convenient number of 
Cyphers, by 13*, 10, 35” and finding at firſt 27 times 13 may be had out of 360, 1 
multiply the Diviſor by 27, and the Products 355%, 45, 45”, ſubſtracting leave re- 


Ld 


maining 4.*, 14, 15” 3 and then removing the Diviſor, 13 may be had 19 times out of 
4% 14', or 254', the Diviſor then multiplyed by 19, the Products to be ſubſtraced 
will be 4*, 10, 21% 5% And ſo in like manner proceeding to Thirds, which is far 
enough, the Revolution is 27 Dayes, 19', 17", 45, of a Day, and reduced into Hours 

is 27 Dayes, 7 Hours, 435 6“of an Hour. And if occaſion were, the Diviſion might 
be continued, becauſe there remaineth 2% 08%, 45"; 950 


„ „ io 
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| 59 52 56 iy 
3. When both Dividend and Diviſor are Plural, the Operation is like the laſt afore- OT” 
going; for the Cyphers adjoy ned repreſent the Dividend there to be of Plural Deno- Pata Plural. 
minarions. 85 | 3 . | e „ 
As in Caſe > want 2 Degrees, 12', 40”, 13”, 20%, of Aldebaran, or ſome other Example in & 
fixed Star, and her Hourly Motion. be 37/, 40% I would know when ſhe will be in J, = ”_ 
Conjunction with the ſame Star?: Then inquiring with 37, out of 2, 12 that is Pee. * 
reduced 132 1 find 3 may be taken in the Quotient, and multiplying the Diviſot F 
thereby ſubſtract the Total Product, and ſo continue the Diviſion till I get; Hours; 
31', 20”, and nothing left remaining. i non ot, 95401500 0E 
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442 Figuration of Aſtronomicals. Lib. III. Part II. 
Compound. Compound Aſtronomical Diviſion is like Compound Decimal Diviſion ; for Number 
| is to be divided by Number. The Index of the Quotienary Numbers are got as above: 
and the Signs, as in Decimals, that is / with like Signs, and — with-unlike, = 
Example, As if 6! —130" +600”, the product of the Compound Multiplication in the laſt 
— Chapter, were to be divided by 2 —30", there diviſing with 2“ out of 6", 1 get 3 
for the Quotient with the Sign , becauſe 2 and 6 were both +, by which 30 multi. 
lying the Diviſor, the Product to be ſubſtracted is 6” —go'', which ſubſtracted 
| leaves —g0"' +600”. Then diviſing again by --2/ out of —4o”, I get 20% for the 
Quotient with the Sign —, becauſe 2' was 4- bur 40“ —, and the Diviſor multiplyed 
by this 20”, makes the Product equal to the Remain before, as is here to be ſeen, 


=... Ke 
2/ —30” ) 60 — 232% +6989" (3' —20” | ; N F. | 
I. IRS ge Fool wer hit 


Proof of Aftronomical Diviſion may be proved by Aſtronomical Multiplication, like other Di- 
Aſtronomical viſions by their reſpeCtive Multiplications; and like Decimals may be turned into Geo. 
Diviſion. deæticals, and tryed thereby. 63: 36417 e e cas Wh ee 

| 4s in the laſt Example thus; 
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Nguration of Aſtronomicals. 


e _= O produce Figurate Aſtronomicals, is no other than to multiply any Aſtronomical 
Aſtronomicals . Simple or Compound into it ſelf, for the Square and the Square multiplyed by the 
produced; Root produceth the Cube, &c. as other Figural Numbers are produced: And the fame 


being done by Multiplication, the Indices and Signs of the Product are found as before 


; 
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To extract the Root of a Simple Aſtronomical, prick the Number, and proceed in Rovts of Simple 
the ſame as in Extraction of Roots before taught, only obſerving, as before in Deci- Aſtronomicals 
mals, that when the Right Hand Denomination will not be parted evenly by the Index extracted. 
of the Quantiry whole Root you would extract, you muſt adjoyn one or more Cy- 
phers, that ſo it may be diviſible accordingly, that is by 2 for the Square, 3 for the 
Cube, 4 for the Squared Square, &c. e, DS 

As to extract the Square Root of 1, 22, 1", 1% 21%, the Numbers pricked will Example in the 
be 21% 1”, 1*, the Greateſt Square in 1 is 1, and the Root thereof 1, the double Square. 
whereof is 2, the Diviſor to 22/, by which 10“ gotten for the next Quotient Figure, 
and 10 times 2 taken from 22, leaves 2“. behind. Then the Square of 10 is 100”, that 

is 1/, 40”, which ſubſtracted in order from the next pricked Number, or added into a 
Gnomon, wich the Multiplication of the Diviſor, and ſubſtracted leaves 21“. Then 
doubling the Quotient 15, 10% the next Diviſor will be 25, 20, by which 21% 1“, 
* 9“ will be gotten for the Quotient, and the Gnomon to be ſubſtracted cut off 


i 21 8 > 8 
Square * 22, 1% % 2 ( 10 10 9% Root 
* 2 . © 
| 5 | | 
| C20 
Gnomon 1 +4 
G ; 21 


Alſo to extract the Cube Root of 1, 35', 53", 29”, 43%, 42", 90, the pricked granple in the 
Numbers will be 9”, 29% 1*, the Greateſt Cube in 1 is 1, and the Root thereof Cub:. 
1, the treble whereof, becauſe 1 doth not multiply, is the Diviſor to 357 and there- 
by 10˙ is gotten for the next Quotient Number, multiplyed by 3 makes 30, which 
with the Square of 10 increaſed by the triple of 1, and the Cube added into a Total, 
make the Gnomon 35/, 16”, 40%; then will the next Diviſor be 4% 5, 0', and the 


Gnomon to be ſubſtracted cut off all the Remain. | 
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Roots of Com» To extract the Root of a Compound Aſtronomical, prick the Number as befors 


pound Aſtro- 
nomicals ex- 


Example in the 


Cube. 


according to the Quantity, and out of the pricked Numbers to the Left Hand, having 


taken the greateſt Figurate Number, whoſe Root you would extract, and placed the 


Extractions of the Simple, ſave as Compound Multiplication or Diviſion differs from | 


Root in the Quotient, you get the Diviſor as before, and differ in nothing from the 


the Simple. 


As to extract the Square Root of 1” —26” 100”; and the Cube Root bf 
. 1 "ny —3 O0˙⁰ 


--300” —1o000”, the Numbers pricked in the firſt are 100% and 1, in 


the other 1000” and 1%, in both the Greateſt Square and Cube of 1 is but 1, and the 


Root of both is but 1, which in the Square will be / the half of “, and in the Cube 


the third part of *, this 1 doubled is the Diviſor to 20” in the Square, and tripled, 
becauſe 1 doth not multiply, makes 3 the Diviſor to 30 in the Cube, whereby 100 


f 2 b N 89 9 : f 
Operations following. 
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is gotten for the Quotient to both, and fo proceeding the reſt of the work is plain in the 
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- Theſe Numbers above Exemplaty being of ſuch Denominations as will be equally 


Proof of 
Figuration. 


divided by the Indices of their Quantities need no Cyphers to be adjo 


yned, ſuch as do 


i 


having no other difference in their Extraction than to continue the Extraction to the end 


of the adjoyned Cyphers, need not be made exemplary here. 


Beſides the Proof of production by Extraction, and Extraction by productlon, as in 
Aſtronomical other Numbers; if the Aſtronomicals be reduced into Geodæticals of the Loweſt De. 
nomination, and the Compound turned into Simple, and their Figurations compar 

with the Figurations of the Numbers ſo reduced as Integers, the works will &qually 


agree. 
Examples in the Numbers above-mentioned in this Chapter. 
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Sexagenary 


Table, its uſe, 
and why fo 
called, 


Triangular 
Form ſufficient. 


Table explain- 
ed. 
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next the Left Hand one place higher. 


Of the deragenary Table, Lib. III. Part I, 
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CHAP. VIII. 
Of the Sexagenary Table. 


U Nough hath been ſaid of the Simple Elements of Aſtronomicalts, to underſtan} 
them; yet it is convenient to ſay ſomething of the Sexagenary Table, becauſe in 
Multiplication, Diviſion and Extraction of Roots, before ſhewed, adding up the fe. 
veral Multiplees in Multiplication, and the Remains in Diviſion and Extraction oſten- 
times need Reduction by 60, whereby the work is more tedious ; therefore is the 
Table made to contain ail the Products of any two Numbers under 60, multiplyed to. 
gether and reduced into the next Denomination, where the Products will bear the ſame, 
and from thence called The Sexagenary Table. I 5 | 
The Table conſiſts of a Quadrangular Form, yet if it were Triangular, as fone ! 
make it, were ſufficient : As may be leen by the upper part thereof above the Black 
Scale; for that g times io, and 10 times 9, make the Product alike; viz; both go. 
The Table on each fide hath 60 Columns, the outermoſt on the Left Hand, and the 
other on the Head, ſignifie ſometimes Multiplicands and Multiplyers, ſometimes Quo- 
tients and Roots. The other Columns ſerve to find out the products of any two 
Numbers under 60, being multiplyed one by another, and ſignifie Dividends ant 
Square Numbers, as occaſion requireth, among which the Square Numbers are eaſily 
diſcernable, being only thoſe that ſtand next above the Black Scale. nn, 
Thoſe Angles that have 2 Numbers in them, imply that next the Right Hand to be 
the Number of the loweſt Denomination the Product will afford, and the Number 


* 


As if Tenter with 10" ar the Left Hand, and 20“ at the Head, the Common Angle 
is 3, 20, Which 20 ſhall be“, and the 3 ſhall be one place higher, that is“. 
And if I had entred with 10“ and 20%, then ſhould the Angular 3, 20, be 3% 20% 
the like is to be underſtood of all others in finding the true Index. 


Place the Sexagenary Table here. 


Chap. VIII. 5 Of the Sexagenary Table. 5 5 45 
The Uſe of the Table. 9 5 | 


In Multiplicatiot, enter the Table with the two Factors of multiplytiip Numbers, the Uſe of ihe. + 
one at the Head, and the other ar the Left Side of the Table, and the Numbers or Num- Table in Mauls 
ber in the Common Angle is the deſired Product. And if there be 2 Numbers, ſb; Plication. 
{cribe the Right Hand Number, and carry the Left Hand Number in mind to be added Fas 
to the next Product, and to proceed till the Multiplicand be run through; and laſt of 
all ſet down the Left Hand Number, if there be any, ordering the Indices as above 
was directed, and adding rogether all the Multiplees, you have the Total product. 

in Diviſion enter with the Diviſor at the Head, or the Left Side of the Table, and 
run along with your Eye in the fame Column, till you eſpy a Number equal, or near 
to your N umbers in the Dividend ſtanding over the firſt Left Hand Figures of your 
Divilor entred with : If they be not found exactly, take the leſſer, alwayes having 
reſpect to the greatneſs or {mallnels of the other Figures in the Divilor, and the other 
ourermoſt Number anſwering to the Common - Angle, ſhall be the Quorient Figure. 
For if the Diviſor be entred with at the Side, the Quotient is found at the Head, and if 
at the Head, the contrary. The Quotient Figure found, the Divilor is to be multi: 
plyed thereby, and the Product ſubſtracted from the Dividend, as before and then 
inquire for another Quotient Figure, and ſo proceed to the end of the work. 3 
As if 06, 05, 20, be multiplyed by 1815 % 10. I enter the Table with 18 and Example in 
20, and find in the Common Angle 6, o; ſubſcribing the o, I carry the 6 in mind, Multiplication 
Then entring the Table with 18 and 5, L find 1, 30; to which 3o I add thes in —_—  - 
and ſubſcribe the amounting 36, and bear the 1 in mind. Again, I enter the Table 
with 18 and 6, and find 1, 48; to which 1 added is 1, 49, to be ſet down; and ſo 1 
have done with the firſt Multiplyer. And thus proceeding with the reſt, and adding 
all the Multiplees together, the Produ at laſt will be 1, 51%, 8, 20% 5 3 20% as 
nx. N | | | a 5 
And if I divide this Product by one of the Factors, as ſuppoſe by 18, 15% 10, Example in 
firſt I enter the Table with 18, and running along in the Column, I look for the Divi- Diviſion. 
dend Numbers 1,51, which | find not in the Column, but the next leſſer Number is 
1, 48, and over againſt the ſame, in the other outermoſt Column, is 6, which is to be 
{et in the Quotient, and multiplying all the Diviſor thereby, the Product 1, 49, 31, o, 
| ſubſtract and leave remaining 1, 37 for the next inquiry. Then againſt the diviſing 
18, J look in the Table for 1, 37, and find the next lefſer Number to be 1, 30, and in 
the other outermoſt Column, anſwering to 18, is found 5, which ſet in the Quotient, 

and the Diviſor multiplyed thereby, produceth 1, 31, 15, 50 ; this ſubſtracted leav- 
ech 6, 5, for the next inquiry, which in the Column againſt 18 is not found in the 
Table, but 6, o, the next leſſer, which hath 20 for the Quotient anſwering thereto, 
the product of which multiplyed into the Diviſor, and ſubſtracted leaveth o behind, 
as at B. 


In Diviſion; 


. 


Multiplicand 6 5 20 1 (i) : 
* Multiplyer 18 15 10 a) 

I 49 36 oo Se 

A Muliplees 1 31 20 ©o 


1 ©0 53 20 (2) 


„ Ws ue 
Total Product 1 51 ; 08 20 53 20 
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2 48 57 | Of the Sexagenary Table. Lib. III. Part II. 
Table uſeful In Extraction of Roots, foraſmuch as Diviſion and Multjplication is uſed therein, 
wm op utc of the Table is not a little helpful to Aſtronomical Extraction: Only if a Root higher 
8 than the Square be extracted, thoſe higher Quantities ſubſtracted at firſt out of the 
What to ze Numbers belonging to the Left Hand Prick, muſt be gotten by ordinary Multiplica: 
— for Higher tion, no other Figural Numbers but Squares being in the Table. | | 
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of LOGARITHMES. 


Have with all poſſible brevity tranſited Deci mals and Aſtronomicalt, and ſhall Logarithmes 
now apply my ſelf to overlook Lag arithmes, martialled in the beginning of this nent ranked 
Book, in the third rank of Numbers ſpecially Contract. ee -_ e 

Logarithmes, are Numbers artificially prepared for other Numbers, firſt in- _ 2 

vented by the Honourable John Nepeir Baron of Marchiſton in Scotland, and Logarithmes 
afterward transformed, and their foundation and ule illuſtrated by the truly Ingenuous % whom firſt 
Mr. Henry Briggs, (from whoſe Labours I acquainted my ſelf with them) but need ented ”= 
ſay the leſs of them here, becauſe their excellent uſe in the Mathematicks hath made 8 
them familiar to many; for by them, and with much expedition, all troubleſome Mul- How excellentiy 
tiplications and Diviſions in Arithmetick are avoided, and performed only by Addition fal. 
inſtead of Multiplication, and by Subſtraction inſtead of Diviſion, The Curious and 
| Laborious Extractions of Roots, are alſo performed with 1 Eaſe, as hereafter ſhall 

be ſhewed. Proportions Disjunct and Continued, Double, Triple, and what elſe, 
are thereby made more facil than otherwiſe can be poſſible. All Triangles, of what 
| kind ſoever, with facility reſolved. Alſo not only in Arithmetick, but generally in 
Geometry, Geography, Navigation, Aſtronomy, &c. their uſe is ſuch, as a Volumn of 
it ſelf is little enough to give Example. „ FFF 

They are called Logarithmes from the Greeł word x95, Which ſignifieth Reaſon or Whence the 
Proportion, and ders, another Greek word anne Numbers, So as the word Lo- word, and what 
garithmes implyeth Rational or Proportional Numbers. heiten. 
They have the ſame Foundation with Decimal and Aſtronomical Arithmetick, as the Their founda- 
Table in the Firſt Chapter of Decimals well underſtood will clearly teſtifie, becauſe as tion one with 
was there hinted, the uppermoſt Numbers are in Arithmetical Proportion, and are oe Decimals, 
Indices or Logarithmes, and the lower in Geometrical Progreſſion or Proportion, and ” 
do perform by Multiplication and Diviſion, what the other by Addition and Subſtra- 
ction. For if 3-|-2=5. Ergo 1000 * 100 = 100000 3 3 being the Index of 1000, 
and 2 of 100, the Total of both 5, ſhall be the Index of the Product of 100 multi- 
plyed into 1000, that is 100000 z, and ſo of others. TE 
The Indices of Numbers being thus uſeful, gave rife to the Invention of Loga- Heir riſe frum 
rithmes, which are indeed nothing elſe but the Indices or Numbers of places in the Decimal = 
Higher Powers of Figural Numbers. For if all Integers be advanced into one and the 2 5 
lame Quantity of a very High Power, as ſuppoſe to the Ten Thouſandth Million, then 4 they are, 
the number of places contained in thoſe Figural Quantities ſhalt be the ſeveral Loga- and how made. 
zithmes for thoſe Integers ſo advance. 3 5 , 

To verifie this, you may make tryal with any Number, as ſuppoſe 100, the Index 7: mal the 
of which is 2, : Let then 100 be multiplyed Figurately to the 10 Power, the Figural Log. of 100. 
Number thereof will be t 00000000000000000000, that is an Unit and 20 Cyphers, 

Then ſhall the 100" Power be 1 and 200 Cyphers; the 1000" power 1, and 2000 
Cyphers: And fo conſequently the 1 0000008000" Power 1, and 20000000000 C . 
Phers. The Number of places then being ſo many lacking 1, becauſe the Index w 
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cf Logarithmes: Lib. III. Part In. 
che Units place is o, that Number of C\ phers ſhall be the Logarithme of 100, viz, 
20000000000. All thisis plain by the bollowing Operation. 
x: under of Quarifities, on om. 
ES... | 2 Decimal Indices 
1 5 


Wenn 4 $ 
W 
2 ” 


23 * * 


Root 100 
Square 10000 


Cube . 1000000 | 
Cc. 100000000 | 


0 


* — 4 3 


, 


Sw | 


, | . % F WOE” 7 3 2 
_ b. ca * 7 '% 6 * A e = . 
Ioan 3 $i 
"a 8 ö 
— K * — __ — 2 * 2 by 
2 * 2 a 
\ 2 
% 26 


I ©0Q00000000000 |» 
10000000000000000 |} 


00g 


Explained. 


— 4 7 2 them as above is more tedious than to reſolve the Queſtion otherwiſe without them. 


Ar. Briggs 


too οοοοοοõοẽðUe0oοοο 10 1 20 2 
1. 40 20 95 
1. 80 40 N 0 | 
I. 120 | 60 | 120 
1. 160 80 r of 160 
1. 200 ef wo - 4 200 
I. 2000 1000 2000 
1. 20000 10000, | | - 20000. 
ONS. „ e e . 2 5 1 
„% 200000 : 1 00000 | 200000 _ 80 
2. 2000000 1 Io 20h 4 
— mm inten nmr — og ————— — — —— — 11 
1. 2000000 1 LOQ00990 5 20000000. ... x 
I. 2000000000 ö» IQOQOQOOO 200000000 
ES 3 . n . 
; 200Q0000009 | 19000000000 | 200000200090 _ 
Figural Quantities, Figural Indices. Logarithmes. 


and the Figur 
Indices which declare the Number of their Quantities or Figurate W 
omitted, and only the Decimal Indices or number of places in ſuch Figural Number 
uled. And becauſe theſe Indices uſed for Logarithmes have reference to ſame cextain 
Quantity or Power to which all abſolute Integers are to be contracted, therefore they 
are rightly placed among Contract Numbers. And kane the Figural Quantities, and 
their Figural Indices be omitted, yet they are certain, and may certainly be known by 
the number of places in the Logarithme. | Va te 4's 
As becauſe the Logarithme of 100 is 20000009000, in which there is 11 places; 
I know that 100 was multiplyed Figurately 10 Thouſand Million of times; for that 
10 Thouſand of Millions is the rt" place in Numeration. And if I uſe the Logarithme 
of 100 multiplyed to ſuch an High Quantity, all the other Logarichmes I uſe myſt be 
equivalent ; - that is, the other Numbers muſt be multiplyed to the ſame Power o 
Quantity of 10 Thouſand of Millions, and the number of places, or Decimal Indices, 
taken for their ſeveral Lagarithmes. ER „ = 
To have Logarithmes to ſeek when they ſhould be uſed, is inconvenient ; to make 


— L.. 8 In the uſe of Logarithmes both the Figural Numbers themſelves, 
ted in Loga- 
rithmes. 


Tables of 


ready for aſe. To eaſe the Artiſt therefore in his work with Logarithmes, Tables are to be prepared, 
What called the Which ſome call, The Canon of Logarithmes. Mr. Briggs bath fitted Logarithmes for 
Canon of all Whole Numbers from 1 to 100000, which are ſufficient enough to ſerve for any 
A ule, ſeeing thereby the Logarithme of any Number betwixt 1 00000 and 10000000000 
Table) may be found our. And every Practitioner will find a large Table moſt beneficial 
here, But leſt thoſe Tables.tmay not be in hand, that the Learner may not be altogether un- 
Large Tables Furniſhed wherewith to make . aalyrange; and prove the truth of the Exemplary Ope. 
__— iu rations following, I have therefore in the end of this Chapter tranſcribed from Mr 

The 


„Labie 1% Briggs, a Table of rithmes for all Integers, from an Unit to 1000, which will be 
bes — uffient to give Faangleby, 98 53 F we: 
his. The Table conſiſts of two Columns, in that towards the Left Hand under the Title 
The Table Numbers, you have the Abſolute Numbers from 1 to 1000, in the Right Hand Co- 
explained lumn, over againſt the ſeveral Numbers you have their Logarithmes. 


The 


Chap. I. F Lagaricbmes; 
The 1, With C 

phers; of 1000 is 3, with Cyphers, and ſo the Table may be increaſed 

| LE of 10000 is 4, with Cyphets ; of 100060 is 5, with Cyphers, 


The Left Hand Figure or Cypher of every Logarithme, may ficly be called the 


Charafteriftique or Index of the Logarithme; fot it ſhews how many places the Ab- 
ſolute Number doth conſiſt of, becauſe it is alwayes lefs by an Unit than the places 

of the Abſolute Number. As the Index of all Abſolute Numbers under 16 fhalf be o, 
for they have but 1 place, and Unit fubſtracted from Unit leaves o. But from 10 to 
100, the Index ſhall be 1, becauſe the Numbers are but : place diſtant ſrom the Unit. 
And for the like Reaſon Numbers from 100, to 1000, ſhall have 2 for their tndex ; 
and Numbers that have 4 places, as 1000 hath, and all Numbers from 1000 to 
10000 ſhall have 3 for their Inde, and fo infinitely ; as in the Tables in the FRE Chap- 
ter of Decimals is plainly to be ſeen : Wherefore in ſome Tables the Charati eriſt ique 


being fo gene WHA; *** * 
obſerved in Decimal Fractions; from 1 to Tenth parts the Index is 


ur! bye is omitted. 
The like is to 


Logarithme of 1is o; bf 10 is 1, With Cyphers; of too is 2 | vich ©y- ; 
d; for the. 
and fo 


251 


| 
Characteri- 
ſtique or In- 
dex of the 

Logarithme 
what, and - 
how made. 


o; from Tenth Parts to 100 Parts, it's 15 from Hundred Parts to 1000 Parts, it's 2: 


| And ſo decreaſing infinitely. 


The Character iſtique is commonly ſeperated from the reſt of the Logarithme by a 
Coma, as alfo the next 5 places from the Remainder by anocher Coma, and every 10 
Logarithmes in the Table from the enſuing by a Line. All which is for no other fer - 
vice, than to help the Bye more readily ro diſcern and find them our. Some omit 2 
or 3 of the Right Hand Figures, which breeds no material Error, 


For diſtinction between the Logarithme of integers, and the Logarithme of Fracti. 


| ons; it js ro be noted, that as the Logarithme of a Proper Fraction is defedfive or 
negative, ſo it is to be marked with — the ſigu of Subſtraction, either over the Head, 
or at the Left Hand of the Index. And yet the Logarithme of an Impro per Fra 
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or Mixt Number, that conſiſts of an Whole Number and a Fraction, is not defeckive, 
de . THC TSR Tos PPE ST EET 
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Numb. 


5 Of Legarithmes, Lib. III. Part Ul. 
Nu. Logarithmes. Tu Logarichmes, Nu. Logarithmes. Nu Lone? 
I [0,00000,00000 510757, 01761 101¼ 2,0432, 13038 1570, 7)8 7756 55 
2ſ0, 30102, 99957 521,7 1600,33436| [102 ers 125184848879 
| AR Che Lis be Ss en 1932 2,01283,72247;|153 21875 97514303 
4000205, 99913 4.1573239,3 7598 (1042, 01703, 3339315421875 2,0720 
5/0,69897,00043 55 1 ,74036,26895 lo5[2,02118,92991 [155[2,! 9033,16982 | 
610,77815,12504|| 56,4818, 80270 106 292530158653} 15612 11931245984 
7 0,84509,80400 $7|1»75587,48557] [107|2,02938,37777| [157 2,195 89798524 
8.0, 90308, 99870 58 1,76342, 79936 108/2,03342,37555 158[2,19865,70850 
9 0,95424225094 - $9 1,77085,201 16 109 250374264979 159ſ2,20139,71243 
1011 oo, ooo 60,781 5512504 1102 204139,26852 [160 2,204 1 1,99827 
3 — — 185 3828 e HIT TE — | 
1111,04139,26852] | 67 1178532,98350 111 2,04532,29788 161[2,20632,58760} 
12|1,079138,1 24.60 6257 157923935168 95 11212,04921,80227| 1162 2,20951,50145 
13] 1,11394433523| | 63/1,79934,05495| [113/2,05307,84435||163[2,21218,76044 
14. he 2,80357 wo 3 729745 114 e e, ee nge 
1511517609, 12591 515812917335 1152, 06069, 78404165 2521748, 39442 
1601, 2041 1599827 6687954739355 (ys ao 579892 ped 3.22016 Bolts 
1 523044589214] 67 1282607, 48027) [ 171250681 18,5861 16712,2227 1, 64711 
1801 152585755300 6811,83250,89127 118|2,07188, 20003 168 2,22530,92817| 
19]1,27875,36010|| 691,838 8, 90900 |119/2,07554,69614||169[2,22788,67046| 
20 D 70/1,84509,80400 120,2, 7918, 12460! [170 , 23044589214 
21 132221, 92947 | 7101 85125,83487| 1121/2 e Bens, 171/2:23299,61104| 
22|1,34242,26808| | 72 1,85733,24964 [122[2,08635,98307] [172[2,23552, 84469 
2311 1,36172,78360; | 73 1,09332,20601] [123 2,038990,51114|[173[2,23804,61031 
24 1,38021,12417 74/1 ! 1242, 9342, 16852 1742, 24054, 92483 
21,3979 40087 75187506, 126341252, 0969 1,0130175 2, 24303, 8048) 
26,4147, 3480 761, 88081, 3592346 2, 1003705451 175 224551, 26678 
271,43 136,3 7642 7701, 88649, 07252 1272, 103 80, 3721001772, 24797,3 2664 
28 124471 5900313 78 1 cen 27] |128[2,1 wht or (17 1242 02,0008 
29;1:49239,79979, | 79/109762,7091 3| [129|/2,11058,97103| [179[2,25285,30310 
| 30/1 14771212547 80 r, 90308, 99870 130,2, 11394733 523 1802, 255 27, 25051 
311,49 136, 1693887 1, 90848, zo 189 1310271 1727712950 187 2,25767;85749| 
3211,50514,99783| | 32 1,91381,38524/ [132/2,1 2057339312 1820226007, 13880 
33|1,31851,39399| | 83/1,91907,80924|[133/2,12385,16410||183|2,26245,10897 
341,53 147,891 70 841, 92427, 92861 [134[23127 10,7984 184 2,2648 1,78230 
35/1, 54406, 80444 881 92941,89257 135 2513033537685 1852, 2671717284 
361,5 5630, 25008 | 86/1 15934495845 121362, 13353, 890841862, 2695 1, 29442 
37 1556820, 17241 8711 1,93951,92526 [137/2,13672,05672/ [187 2,275184,16065 | 
38[1,57978,35966| 881 94448, 26722 [138 2513987, 90864188 2,2741 5,8493 
3901, 59106, 460% 891 94939500066 1392,14301, 48003 189 2527646, 18042 
401, 60205 99913] 90 1595424, 25 094 140 2,146 12, 803 57 190 2,2875, 36010 
410161278, 38567 91 1, 9590, 13923 M32 L292 02125 19102, 28103, 33692 
421,623 24, 92904] 92196378, 78273142 2,15228,83444 19202, 28330, 12287 
4301, 63346, 84556 53/1, 96848, 294861432, 1553 3560375 19302, 285 55,3090 
44 1,64343, 2676584 573127852 144 2,15 836, 24921 1942528780, 17299 
451,65 321,25138|| 95 1297772236053 145 2416136,80022] |195[2,29003,46114 
4611,66275,50317 n 146 2516435,28558 1962,29225, 60714 
47167209, 78579] 97ʃ1,98677, 17343 147.2, 1673 1733471972, 29446, 62262 
4801568124, 2374/98 1,991 22,60% 57 14802, 17026, 1715419802, 29666, 51903 
49|1,69019,60800| 991,99563, 51946 1492,173 18, 626841992, 29885, 30764 
30 t, 889700043 * 2000, oo 150/2,17609, 12591 20002 2,30102,99957 | 
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204 2,30953,01674 
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22023463 5529745 
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2 32 
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92 253944516808 
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2.303 19,50 574 
2530535713594 
2.30749,5603 79 


2531386, 72204 
223159703455 
2731806, 33350 


25 2211 ones? 


232428 24553 
2,32633,58609 

2,32837,95034: 
2,33041,37733 
23324378459 
2533445737512 
2533645797338 
2533845764936 
2,34044,4 1148 
234242, 26808 


2134439, 22737 


| 2,34830,48630 


2,35024,801 831 
2,35218,25181 
2,35410,84391 
235602,48572 
273 5793548470 
235983, 54823 
2,36 172,783 60 
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25363619799 
2536548, 79849 
2536735559210 
2536921, 8574 
237106, 78623 
2737291520030 
213747483460 
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2,37839,79009 
25380215 12417 
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CHAP. 


Chap. Il. Nellie, F . Logarithmek f Ty 
HAP. I. 
Reduction of Logarithmes. 


Ho operate by Logarithmes, two things are neceſſary... 


Firſt, That for every Integer from an Unit upwatd, and for every Fraction 75 verb with 
from an Unit downward, ad infinitum, we know how to fit a Logarithme thereto ; Logarithmes. 
only an Unit, which neither multiplyeth nor divideth, needeth no Logarichme, I, 
Secondly, That for every Logarithme we be able to find out the Integer, or Fraction, 2. 
common or Decimal, that anſwers therero, Both theſe are to be found under the Reduction 


o 


propoſirions following in this Chapter of Reduction, called therefore by ſome, Invention Jomerime calle "2 


Invention of 


of Log arithmes. 8 Je Logarithmes, 
Propoſition I. To find a Logarithme for any Abſolute Number under 1 000, expreſſed Prop. 1. To 
in the Table. 3 TY. 1 4 ind a Loga- 
Seek in the Left Hand Column of the Table, undet the Title Numbers, for the rithme for 4 
Number whoſe Logarithme is deſired; and over againſt the ſame, in tlie Righit Hand Ninber under 
Column, you ſhall find the Logarithme anſwering thereto. | | e 
As if the Logarithme of ,12 be deſired ; over againſt 12 ſtands in the Table, Example, 
| 1,07918,12460, which is the Logarittime thereof. So the Logarithme of 3.0 is 
| found to be 2,53147,89170: | bs 1 


Prop. II. To find a Logarithme for any Abſolute Number above 1006. -; - .,”/ Prop. 2. 10 
Where the Tables of Logarithmes are large enough, the Logarithme is to be found, find a Loga- 
zsthe Logarithme of any Nuniber under 1000 is to be found in the Table foregoing, rithme for 4 
But where the Tables are too ſhort, proceed thus ; Number above 
1. According to the firſt Propoſition find the firſt 3, or more Left Hand Figures of POR 
your given Number, as far as your Tables will ſerve, 
2. Inſtead of the Index of the Logarithme found, place another which ſhall fit the 
Number given. „ 0 es | 
3. Take the difference between the Logarichme found, and the next enſuing, and 
take the reſt of the Figures that remain to the Number given, after the 3 or more Left 
Hand Figures be cut off. _ | BY | 5 
4. By theſe get a proportional part thus: As an Unit and ſo many Cyphers, as there 
be kigu es remaining, to the ſame Figures, ſo ſhall the difference between the Loga- 
rithme found, and that which follows, be to another Number, which found is to be 
added to the Logarithme before found; and the ſumme you may take for the queſited 
Logarithme. And though there will be ſome little alteration from the true Logarithnie, 
yet the difference being inconſiderable makes the Error immaterial. | 
| Example, If the r of 99945, be ſought, then by the Table the Loga - Example: 
rithme of 999, the firſt 3 Left Hand Figures is ſeen to be 2, 99956, 54882. The 
Index of 9994.5, mult be 4, therefore ] alter the Index, and make the Logarithme 
499956, 54882. The difference between the Logarithme of 599, and the Logarithme 
of 1000, the next is 43, 45118. The Figures that remain beſides 999 are 45. Then 
the Analogy is thus: AS 100. 45 i: 4345118. 1955303; for by multiplying 45 into 
4345118, and dividing the Product by 100, that Number of 195 5303 is gotten 
which added to the Logarithme before found makes 4, 99976, 101 85 the Logarithm 
deſired ; and differs but little with the true Logarithme in the Tables of Mt. Briggs; 
found there to be 4,99576,10723- ED | 


Prop. III. To find the Logarithme of a Common Fraction, or Integer and Fr action Prop. 3. 75 

Mixt, N | find the Loga- 

Vulgar Fractions in tlie Second Part of the Firſt Book, were conſidered, as Proper, rithme of 4 
qual, and Improper. © 3 : Aion. 
Equal Fractions being alwayes an Unit, have o for their Logarichme. val. 
The Logarithme of Proper or Improper Fractions are found by ſubſtracting the Lo- Proper or 

garithme of the Leſſer Term out of the Logarithme of the Greater. The remain ſhall 7mproper. 

be the Logarithme of the Fraction, which ſhall be affirmative if the Fraction be Im- 

Proper, but negative if the Fraction be Proper. ba HEH : 
As to find the Logarithme of 4 or 7, the Logarithme of each is o, 1 2494, 97306, Examples. 
ut of the proper Fraction negative, of the other affirmative. | 1 80 
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— 32 then red 


Axt Numbers If the Logarithme of a Mixt Number be ſought, reduce the ſame into an Improper 
Ction. | | 
13 i from the Logarithme of 5, find the Log. defired of + or 24 to be o, 39794, oo086. 


' Arithmetical Jr Arithmetical Complement (which is the Remainder of any 
Capes Index, from the Arithmetical Comp ( Rema of any Logarichme 


Example. 


„ Mit. | Suppoſe the Numbers whoſe Logarithme is ſought to be an Integer, and find the 


258 Neœduclion of Logarithmes. Lib. III. Part ill 
Proper Fraction 4. Improper Fraction $, 


0,60205,99913 Log. of 4. 0,60205,99913 Log. of 4, 
0,47712,12547 Log. of 3. 0,47712,12547 Log. of 3. 


1 


0, 12493,87366 Log. 


of + differ. 0,12493,87366 Log. of +. 


BS 


4 
JOEY — 


rt to be redu- Fraction, and ſeek the Logarithme thereof as before. 


cette an Is © - get the Logarithme of 25, | reduce it into 5, and taking the Logarithme of 


If the Logarithme of the Denominator of any Common Fraction be ſubſtracted out 
of the Logarithme of the Numerator, the Remain will differ nothing, fave in the 


„ ſubſtracted out of 10 with Cyphers); and this Complement, with the true Index, may 
Logarithme of be taken for the Logarithme of the Fraction, but is properly the Logarithme of the 
the Decimal Decimal Fraction; for ſo the Logarithme of a Decimal Fraction may be gotten. 
Fraction boy As in the former inſtance of +, taking the Logarithme of 4 from the Logarithme of 
g's 3, in the Index there will lack an Unit, therefore marked negative. The Logarithme 
by this way is found to be +1,87506,12634, which Logarithme in the Table anſwers 
to 75, being here negative ſhall be the Logarichme of 75, or +35, which is + : For 
75 is à of 100. And this Logarithme and the former make up the Logarithme of 1, 
as at A. may be ſeen, by adding them together, and differs nor from the Arithmetical 
Complement, except in the Index, as following may be ſeen at B. 5 


Ss * 


Proper Fraction 4. 


0,47712,12547 Log. of z. 
0,60205,99913 Log. of 4. 


—1 87506, 26 34 Log. of. 4 of 100, or 75. 


2187506, 12634 Log. of 75.  10,00c00,00000 10, and Cyphers. 
o, 12493, 87366 Log of 4. , 12493, 87366 Log, of 4. 
| ©0,00002,00000 Log. of 1. - 9,87506, 12634 Arith. Compl. 
Natice to be But great notice is to be taken, whether the Logarithme of the Fraction be gotten 


taken how the this or the other way : For that in Addition and Subſtraction, Multiplication and Divi 
Logarithme of ſion of Logarithmes hereafter, the Caſe will differ between the Logarichme of the 


the Fraai R 1 ä | ; 
Lesers 5 Decimal, and the Logarithme of the Common Fraction. 


* 


Prop. 4. T6 N Prop. IV. To find the Logarithme of a Decimal, dy Integers mixt with Decimals. 
fins the Loga- Peſides the way of getting the Decimal Logarithme of a Fraction laſt mentioned, 


rithme of 4 , | 
, Ware . take this General Rule. 


Logarithme thereof accordingly, then prefix an Index thereto according to the diſtance 

of the firſt Left Hand Figure of the given Number from unity: For the Charaderi- 

ſtique alwayes differs according to the nature of the Number, though the reſt of the 

Examples. Logarithme may be the ſame. Examples. 


| Numbers, Logarithmes. 
Integers 485 2,68 57451 7386. 
Mixt 48,5 | | 1,63574,17386. 
9 485 1e 
ecimals 4485 1,68 574,173 86. 
2 0485 22, 68574,17386. 


ind the Num tegral or mixed. 


r Logarithmes that anſwer to Integers or Mixt Numbers may be found in the 
rithme given. Ta.. | | | | 


bo. 5. 7 Prop. V. To find the Abſolute Number correſponaing to a Logarithme given, be it in- 


I, Either 


Chap. II. Lo Rediiction of | Logarithmes, | 5 5 259 ; 


1. Either the Logarithme with the Index. Or, 


2. The Logarichme with another Index Greater or Leſſer. ,, 

2. The Index with another Logarithme. Or elſe, We 
I. Neither Index nor Logarithme exactly. And therefore | 

If the Logarithme be expreſſed in the Tables, then by the orderly increaſe or de- I the Loga- 
creaſe of the Logarithmes, ſeeking in the Column under the Title Logarithmes, you! ithme be in 
will ſoon find the Logarithme fought, and juſt againſt it under the Title Numbers in * 
the Left Hand Column, you find the Abſolute Number that anſwers thereto. 

As if the Logarithme 2, 15836, 24921 be given, and the Abſolute Number belong · Example, 
ing thereto be deſired, I look in the Table and find the Logarithme, and in the Left 
Hand Column 144 to be the correſponding Number. 

If the Logarithme given have a greater Indeæ than is to be found in the Tables, then If the Loga- 
conſidering that the Logarithme of 2 is the Logarithme of 20, only altering the Index; rithme have 
and fo the Logarithme of 3 the fame with zo, of 4 with 40, &c. the Logarithme of 4 Index 
11 the fame with 110; the Logarithme of 12 with 120, &c. It is eaſie having found . * 
the Logarithme with the leaſt Inde in the Tables to produce the true Number corre Jer. 
ſponding to the Greateſt Inde, by adding to the Right Hand of the Number anſwer- Hen found 
ing the Logarithme found with the leaſt Inde, fo many Cyphers as there are Units in ae, 
the /ndex of the given Logarithme more than in the Index of the Logarithme found. 

As if 4,30102,99957, be the Logarithme given, neglecting the Index I look in the 
Tables, and find the Logarithme againſt 2, 20, 200, &c. but all of a different Index. 
I take that of 2, being cheleaſt, and adjoyn to 2 the Number correſponding 4 Cy- 
phers, becauſe the Inatæ of the Logarithme given was 4, and the Jndex of 2 was o. 
do is 2c000 the Number anſwering to the | ogarithme 4,30102,99957. | 

If che Logarithme given be not preciſely found in the Table, in the proper place, when found 
according to the Index thereof, or with a leſſer Index, then the ſame may be ſought with 4 Greater 
for among the Logarithmes of a greater Index. And if found there you ſhall have Index. 
the abloluce Number thereof in more Figures than the Index of the given Logarithme 
requires. Wherefore cut off ſo many of the Right Hand Figures as are ſuperfluous 
for the Numerator of a Fraction, whoſe Denominator ſhall be an Unit with ſo many 
Cyphers as there be Figures in the Numerator, or it may be ſet as a Decimal. 

Example. Let the Logarichme given be 1,0969 +,00i30, which fought for among Example. 
the Logarithmes whoſe Index is 1, cannot be found exactly, but is found among the 7 
Logarithmes that have 2 for their Index, and over againſt the ſame the abſolute Num- 
ber 125, which conſiſts of 3 Figures, whereas the Index of the given Logarithme 
being but 1, required but 2 Figures in the abſolute Number, therefore I cut off the 
laſt Right Hand Figure of 125, and leave 2, viz. 12, and the 5 is Numerator of a 
Fraction to 10 the Denominator ; fo ſhall the abſolute Number be 129; or » 2,5. 

And if the given Logarithme had been found with a greater Index than 2, as it hap- 
-peneth oftentimes in large Tables, ſuch as thoſe of Mr. Briggs are: As ſuppoſe 
1,04328,36656, the Logarithme given and found under the Iadex 4, and the corre- 
ſponding Number 11048, then ſhould the Number be 11,048, or 115245. And 


if the Index of the given Logarichme had been 2, then 110543. If 3, then 1104 1%, 


Cc. . | 
lf the Index be found with another Logarithme than that given, and the Table not If the Index 
large enough to find it with a greater Index, then enter the Table with the Index of be found wity 
the Logarithme given, and find the next leſſer Logarithme to the given Logarithme, —_ Loge* 
and you have the Integer anſwering thereto, to which a Fraction is to be adjoyned, Mt 
which is thus gotten. SOFT Foy ö oft a; 
Subſtract the Logarithme found from the Logarithme given, the Remain ſhall be the 
Numerator, and the difference between the Logarithme found, and that which next 
follows in the Table {hall be the Denominator of the Fraction. | - 
As in the former inſtance , if 1,09691,00130, be the given Logarithme, the next Ex wnples 
lefler Logarithme found in the Table with the Index 1, is 1,7918, 12460, and the ab- 
ſolute Number anſwering thereto is 12 ; then ſubſtracting the Logarichme of 1 2 from 
the Logarithme given, the Remain is 1772, 87690, which ſhall be the Numerator to 
3476, 21063, the difference between the Logarithme of 12 and the Logarithme of 3. 
And being near 3, by cutting off many of the Right Hand Figures, (without ſenſible 
Error) may be reduced to 34 equivalent to +, or 2, as before. | 
Or rather, turn it into a Decimal Fraction, which is thus done ; adjoyn Cyphers Beſt to be 

to the Right Hand of the Difference or Remain after the next leſſer Logarichme in 72 int) a 
the Table is ſubſtracted from the given Logarichme : And divide this Number with Decimal, 
the Cyphers ſo adjoyned by the Difference between the next Leſſer and next Greater 
Logarichmes found in the Table; wherefore if to 1772,87670, there be but 2 KT: Example, 

| phers 


Example. 


Reduction of Logarithmes, Lib. III. Part Ill. 
phers adjoyned, and the ſame be divided by 3476, 2106 z, the Quotient will be gl 
to be added to 12 as a Decimal, and ſo the Logarithme given, ſhall be the Logarithme 


for 12,51, and by adjoyning more Cyphers, and continuing the Diviſion, the Decimal 
Will be greater. | od | 


* 
N 
* 


„ W990, 
_ 2772,8767299 (51 


F index ww ff neither Index nor Logarithme be found _— in the Table, proceed thus; un. 
2 der the Greateſt Index your Tables will afford, find the next leſſer Logarithme to the 
2 LA given, neglecting the Indices of both, and reſerve the Number anſwering 
to the Logarithme found apart, and note the true Jndex of that Number. Then ſub- 
ſtrat the Logarithme found from the Logarithme | Ho and with the Difference be. 
tween the Logarithme found and that which next follows in the Table, you may get a 
proportional part by this Analogy. As the Difference between rhe Logarithme 4 
and the following, to the Difference between the Logarithme found, and the Loga- 
rithme given; ſo is an Unit with ſo many Cyphers as there are Abſolute Number; 
wanting in the Number found to make up the Index of the Logarithme given, to the 
ſame Numbers wanting, which Numbers gotten adjoyn to the Right Hand. 

Example. As if the Logarithme given be 4,99976,101 85, under the greateſt Index in the fore- 
going Table 2, | find 99956, 54882, the next Logarithme to the Logarithme given, 
and the e Number to be gp, the true Index whereof is 2, the Logs 
rithme of ggy taken from the given Logarithme leaves 19, 55303, the Difference be. 
tween the Logarithme of 999, and the Logarichme of 1000 is 43,45118, the Inder 
of the given Logarithme is 4, and of 999 but 2, therefore 2 places are wanting : 

Then I fay, As 43,451 18, to 19, 55303, ſo is 100 to 45, almoſt; Which 45 adjoyned 
to 999, makes 99945, for the Number correſponding to the given Logarichme, 


[_434519, 
2 x7255818 
19,53 (44 and above, 
4345 x88 

43145 XX 


| And in like manner the Abſolute Number anſwering to Logarithmes given that 
have 6, 7, 8, or more Units in their Index may be had exact enough for Operation, 


Prop. 6. Ti | 0 ; ith, 
f 8 . Prop. VI. To find a Fraction for a 2 Logarithme. 


for a Loga- © | Fractions defired for a given Logarithme may be either Common or Decimal. The 
rithne.. Decimal much the eaſier to be found, and therefore in common uſe the Logarithmes 
of them are belt to be choſen ; yet ſometime the Logarithme of a Vulgar Fraction 


— be neceſſary: The way to get the Logarithmes of both, ſee in the Sections ſol- 
owing. | 


Logarithme of F. 1. When a Common Fraction is deſired for the Logarithme thereof given. If 

4 Common 5 ra- the given Logarithme with tlie proper In dex be found in the Tabie, then the abſolute 

"_ Hoe dex Number correſponding ſhall be the Denominator of the Fraction, to which 1 ſhall be 

and deſired Numerator, DE | 

Comtnon. As if —0,30102,99957, be the Logarithme given, the abſolute Number anſwer - 

Example. ing thereto is 2, which fhall be the Denominator ; ſo ſhall £ be the Fraction of the 
given Logarithme. | 


a Common Fra- 


Aion found in the Tabie, and the Fraction is deſired to be a Decimal ; ſubſtract the given Log#- 
and deſired to Tithe ſrom the Logarithme of the Decimal Denominator given, the correſponding 
be a Decimal, Number to the remaining Logarithme ſhall be the Numerator to the given Denonu- 
nator. . | 2 
Example. As if —0,30102,99957, be giyen, and the Decimal thereof be ſought in primes ot 
Tenths, then I take the Logarithme given from the Logarithme of 10, the Reman 


Logarithme of F. 2, When the Loparithme of a Common FraQtion with the given Index is found 


{ N nnn r 
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ij 06999790043» which is the Logarithme of 5; ſo ſhall 5 be the Numerator to 10, 
d the Decimal Fraction 10 n eee een 

If the Denominator given had been 1co, and ſo the Decimal ſet in Seconds, then 

the Logarithme given taken from the Logarithme of 100, leaves 1,9897, 0043, 

* Logarichme of 50, which ſhall be the Numerator to 100, and the Fraction £2,, 

r + as before. ; Sf = ONT | 
- The like is to be done with others: Nevertheleſs ic often happens, the greater the The Greater 
Denominator given, the more eaſie to find the correſponding Number to the Loga- e Pommina- 
richme of the W to be an Integer. Hr 5 3 20 = _ 
g. 3. When the given Logarithme of a Common FraQion is not found in the Table, Logarithme of 
et if the Fraction be deſired to be a Decimal, the work is the fame with the laſt 8 : 4 

As if —04,12493,87366, be the Logarithme given, and I deſire to know the De- be 4 Decimat. 
eimal Fraction ſignified thereby » Whole Denominator ſhall be 100; or Seconds, Example. 
after SubſtraCtion of the given Logarithme from the Logarithme of 100, the Remain 
is 1587506, 12634, the Logarithme of 75, which ſhall be the Numerator to 100, as 
was {een before. ©: 01 4 | ER 
Here may be noted what was mentioned above, that the greater the Denominator, Tie Greater the 
the more exact the Whole Number may be found, For if to this Logarithme Penminator 
0,12493,37366, the Denominator had been given 10, then would the Remain have 1 the 
been O, 800 506, 12634, the neareſt Integer anſwering which is 7, which is 7 primes or 
Tenths; but then for that the Remain is greater than the L ogarithme of 7, the Nu- 
merator is not exact, but I loſe the 5 Seconds, unleſs I work for them by ſome of the 
varieties in the Fifth Propoſition. „ 2; 2 


| found in the 7 able, and the Fraction thereof deſired Vulgar and not Decimal -: Then 4 Common Fra- 
alter the Decimal Fraction thereof is found as above, reduce the ſame to the leaſt - = era, 
Termes. 6; Es | 0 | | | „ Common. 
As if 2,5, be found as above, for the Logarithme of — 1, 87 506, 12634, I abbre- Example. 
viate 5, to 4 the Common Fraction, whoſe Log. as above was —0, 12493, 87366. . 


g. 5. When the Logarithme of a Decimal Fraction is given, look out the correſpond- Decimal found 
ing Number : As if the given Logarithme were the Logarichme of an Integer, and for the Loga- 


one, prefix before the Number found ſo many Cyphers lacking one, as there be Units 
in the Index of the Logarithme given. - | 1 

As if — 2,685 74, 17386, be the Logarithme of a Decimal, which I find in the Examples. 
Table againſt the Integers 485, then J place Unity two places before the Left Hand 
Figure thereof, for that the Index here is 2 defective, ſo is the Decimal o, og 85. 

But if the Logarithme given were —1,685 74417386, then ſnould the Decimat be 
0,485. If the Logarichme were 0,68574,17386, the Integers and Decimal would _ 
be thus 4,85, Cc. as was ſeen in the Fourth Propoſition of this Chapter, and the like 
is to be underſtood of others. | | 5 
Nothing need be added to prove the Invention of Logarithmes for Numbers, or Prof by the 
Numbers for Logarithmes, ſeeing both are to be examined and proved by the fore- Tables. 
going Table of Logarithmes. 1 | | 


pom” . 2 
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C HA P. III 
Addition of Logarithmes. 


42 of Logarithmes is equivalent to Multiplication of other Numbers. If Logarithmes 
| - therefore the Logarichme of the Multiplyer be added to the Logarithme of the de, what 
Multiplicand, the Total ſhall be the Logarichme of the product. e 
To add two Logarithmes, conſider whether the given Logarithmes be both of one Te Key of 
Nature or not, that is, Affirmative, Negative or Mixt ; for Affirmative will produce e of 
Affirmative, and Negative Negative; but if they be Mixt, the Product will be ſome- Logarithmes. 

| 8 | | time 


equivalent to. 


XXX 


above-mentioned. | and deſired to 


F. 4. When the Logarithme of a Common Fraction is given, which is not to be Logarithme f 


then place the Seperatrix according to the Units contained in the Index, or Which is all rithme thereof. 
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If both be 
Affirmative. 


Example. 


* 
F both be 
Negative. 


Example in a 
Fradtion, 


Example in a 
Decimal. 


{1 Data of divers 
78 kinds, and the 
4 Logarithme 
1 defective be the 
Logarithme 
of a FraTion. 
Examples, 


q e I 


Addition of Logarithmes. Lib. III. Part Ill. 
time the one, and ſometime the other z for one of them is in nature ſubſtractive from 
the other.. e ee e ee, 
4s if 4 +2 =6, then is 10000 * 100 = 1000000. And as 4 +T , ſo i, 


,0001 x,01 =,000001. But 34-2 =1, or 1000 X, 10, is as Io oO Sid. 


And as 3 ＋ 2 1, or oO * 100 S, 1, fo is 100Viooo =0,1. This Key May 


unlock Addition of Logarithmes, but the particular Caſes following make all Plain, 
1. Caſe, If the given Logarithmes be both affirmative, then add the Numbers, 33 


if they were Integers, and the ſumme ſhall be a Logarithme of the ſame kind, and his 


Abſolute Number the Product. 


As to add the Logarithme of 90 to the Logarithme of 95 the Total is the Logs. 
rithme of 810, the Product of both. n 


Multiplyer o, 95424, 5094 Log. of 9 


—— x 


Product | 2,90848,501 88 Log. of 810 


. —ͤ U 


2. Caſe. If the given N ola be both Negative, as before, add the Numbers 
as Integers, and the ſumme ſhall be a Logarithme of the ſame kind; only in the Loga- 
rithmes of Decimals, if from the Left Hand place next the Index, any Tens be car. 
ried onward to the Index, they are alwayes Affirmative, although the Indeæ be Nepa- 
tive: And then the Affirmative muſt be ſubſtracted out of the Negative Indices, as was 
taught in Addition of Decimal Indices. 


As to add —0,30102,99957, the Logarithme of + to it ſelf, the Total ſhall be 
—00,60205,99914, the Logarithme of 4, which is the Product of 5 mulciplyed by it 
ſelf, and herein is no difficulty, © PP ROLL TEE) TE ONE 

But if the Fraction had been a Decimal, that is o, 5, or , the Logarithme of | 
which is —1,69897,00043, then in adding them, when I come to the Figures next the | 
Indices, an Unit is to be carried over to the Indices for the 10 which is there, and this 


Affirmative I take from the ſumme of both the Negative Indices, and the Remain is 1 


Negative; ſo is the Total — 1, 39794, 0086, which is the Logarithme of o, 25, that 
is the Product of 5' by 5˙ and agrees to the other in value, though in other Terms, 


| becauſe 25 is of 100. 


| Multiplicand —0, 30102, 99957 Log. of 1 256989, oo043 Log. of 0,5! 


Multiplyer —0,30102,99957 Log. of + —1,69897,00043 Log. of 0,5! 


DO — — — a, 


— — 


Product —0,60205,99914 Log, of !? —1,39794,00086 Log. of „25 


— . ——— 6 


3. Caſe, If the given Logarithmes be of different kinds, that is, the one Affirma- 
tive and the other Negative, and the defective Logarithme be the Logarithme of a 
Common Fraction ; then ſubſtract the Leſſer Logarithme out of the Greater, the Re- 
mainder ſhall be the Logarithme of the Product required, and ſhall alwayes be of the 
lame kind with the Greater Logarithne. 


As if 5 were to be multiplyed by 3, then —0,30102,99957, the Logarithme of 3 


tanken from o, 698979, oo043, the Logarithme of 5, leaveth 0,39794,00086, the Lo- 


garithme of + or 2x, the Product not defective becauſe the Logarithme of 5 the Greater 
Logarithme was abundant. | | 


But if 20 be multiplyed by 2, then 1,30102,99957, the Logarichme of 20 being 
the Leſſer, is to be ſubſtracted from —1,60205,99913, the Logarithme of d, and 


the Remain will be —o, 301 02, 99956, the Logarithme of the Product 22 or 2 defe- 
Ctive, becauſe the Greater Logarithme is Negative. 


Multiplicand 0,69897,00043 Log. of 5 1,30102,99957 Log. of 20 

Multiplyer —0,30102,99957 Log. of 2 —1,60205,99913 Log. of 20 

Product 0,39794,00086 Log. of +5 —0,301 02,99956 Log. of 45 
CEE Eg — — — 


c- 


4. Caſe. 


Chap. III. 


* 


Addition of Logarithmes. | 263 


4. Caſe. 1f the given Logarithmes be of divers kinds, and the Negative La.” 4 
richme be the Logarithme of a Decimal Fraction, then add the Logarithmes together Pata of divers 


till you come to the Index, and there ſubſtract the Leſſer Index from the Greater, 


hinds, and the 
re· Cogar ithme 


membring the 10 carried over, if any be, is Aſfirmative, as before noted in the Second desective be the 


Caſe, and to be ordered accordingly, . 


* 


As if —1,69897,00043, the Logarithme of #2,, or 0,5, which is 2, be added to 4 Becimal. 
the Logarithme of Jy that is 0,6 9897, 00043, the Total Product is 05397945000 86, Examples. 
the Logarithme of 2,5 and Affirmative ; for there the Unit carried for the 10 next the 
Index being Affirmative, ſubſtracted from the Negative Index 1, leaves o to the Pro- 


duct abundant. 


But if the defective Logarichme of the Decimal 0,025, that is —2,39794,00087 be 
added to the Logarithme of 20, the Total will be —1,69897,00044, the Logarithme 
of 5 Primes or „50“; for the Inde 1 Affirmative taken from 2 N gative, leaves the 


Logarithme of 


Remain defective, becauſe the Index of that kind was the Greater. 


1,39102,99957 Log. of 20 
2.39794, 00087 Log. of 025“ 


—ů)K —— omits, * 


—1,69897,00044 Log. of 4 


Multiplicand —1,69897,00043 Log. of 0,5 


4 


5 Multiplyer 5 0,69897,00043 Log. of 5 


produet o, 39794, 0086 Log. of 2,5" 


v 


1 bo Caſe, If ſeveral Numbers be given co be multiplyed one into another, add all 


their Logarithmes together, according to the DireQions foregoing, and the Total Data many, 
atch of great Multiplications, a Numbers. 


thereof ſhall be the Product deſired, whereby in diſp 


Integers. 


0,69897,00043 Log. of 5 


15041 39,2685 2 Log. of 11 
23044, 1,90308,99870 Log. of 80 


o, 47712, 12347 Log. of 3 5 
1, 23044,89214 Log. of 17). 


another. 


— 


0, 30102, 99957 Log. of 2 Numbers multi- 
plyed one into 


274896, 28613 Log. of 561 | 


— —-—⁊ 


2, 90308, 99870 Log. of 800 Product. 


——Z—— — ——ññß— — — 


— — — 


Common Fractions. 


—0,60205, 9991 3 Log. of 
, 60205, 99913 Log. of 


1D [oe oþ fre l 


—2,124.93,87366 Log. of 


4 


—0, 17609, 1 2590 Log. of 1d pes mul-. 


tiplyed toge- 
—0,30102,99957 Log. of —0,07918,12461 Log. of 2) ther. 
—1,50514:99783 Log. of 5, —0,38021,12417 Log. of & product. 


Decimals. 


—1,17609,12591 Log. of o, 15 


—1,00000,00000 Log. of o, i 
—1,95424,25094 Log. of 


0,9 


— — 


—2113033,37685 Log. of o, or 35“ 


3, 90308, 99870 Log. of o, oo8“ 


—2,47712, 12647 Log. of 0,03” 0 
360205, 99913 Log. of 0,004”) 


798227, 12330 Log. of 0,00000096" 


— 2 — * — 


—— FR. nc 20; mmm — — — 


SY P'S 3 


Mixt Numbers. 


2,15836,24921 Log. of 144 
—1,87506,12634 Log. of 
— —a— 3s 


2§533445,375 12 Log. of 216,00” 


0,30 102, 99957 Log. of 2 0 


857 5 i 


— — — <p. 


1, 87506, 12634 Log. of 0,75” 


122530, 92817 Log. of 0 
2, 69897, ooo43 Log. of 0,05” 


1, 79934, 5494 Log. of o, 63000 


The product of the Numbers multiplyed anſwering to the Number correſponding. Proof of Ade. 
to the Total Logarithme of the Logarithmes added, is Proof ſufficient. of Logarichmi- 


CHAP. 


5 


Cal Addition. 


dition of Lo- 
garithmes. | 


264 Sub ſtraclim F Logerithmes. Lib. III. Part Ill 


CH AP 1P; 
Subſtraftion of Logarithmes. = 


2 


Logarithmes Qubſtraction of Logarithmes performeth as much as Diviſion of other Numbers 


July * I and therefore to ſubſtract the Logarithme of the Diviſor from the Logarithme of 
Ww#Ja - 5 


phe the Dividend, the Remain ſhall be the Logarithme of the Quotient. 1 
The Key of But as before in Addition, the Logarithmes being ſome defective, and others abun- 
Subſtraction of dant, conſideration muſt be had in the Subſtraction, that the Remain or Quotient be 
Logarithmes. rightly Denominate, Affirmative or Negative, according as the Natures of the given 
Logarithmes will admit. . „C > 1 14d IO] 
For as in Indices 4 — 2 =2 : And in multiplyed Numbers correſponding 
10000. 100 = Too. And 4 — 2 =2; that is in Decimals thus, ,0001 V,or Sol. 
So if o — 2 be taken from o 3, the Remain ſhall be=5, that is in Numbers. If 
1 Jol be taken from 1 * 1000, the Remain thall be = 100000. For there as the In- 
dices are added, 1000 ſhall be multiplyed by 100, the Quotient of the Diviſion. But 
if 04-2 be taken from o 3, the Remain ſhall be = 5, which in Numbers is as 
1 * 100 taken from 1 ,o01, the Remain ſhall be = ,0vo01, This is the Key of 
 Subſtraction, and may be fully underſtood in the Caſes following, „ 


1. 1. Caſe. If the given Logarithmes be both affirmative, and that of the Diviſor les 


1 . be . than that of the Dividend, then ſubſtract the leſſer Logarichme from the greater, as if 


they were [ntegers ; and the Remain ſhall be a Logarithme of the ſame kind, and the 
abſolute Number anſwering thereto, the Quotient. ; 


Example. As to divide 8 10 by 9, the Quotient is go ; ſo to ſubſtract o, 95424, 5094, - the 
Logarithme of 9 from 2,90848,50189, the Logarithme of 810, the Remain is 
1,9542425095, the Logarithme of 90, the Quotient. 


Dividend 2, 90848, 50189 Log. of 810 
Diviſor o, 9542425094 Log. of 9 R 


—— — 


Quotient 1,95424,25095 Log. of 90 


2, 2. Caſe. If both the given Logarithmes are affirmative, and that of the Diviſor 
J Kees 3 greater than that of the Dividend, then after Subſtraction of all the reſt of the Log: 
and the Divifr Tithme of the Diviſor from the Logarithme of the Dividend, except the Index, take 
greateſt, the leſſer Index from the greater, and change the Sign of the Remain. And in ſub- 
ſtracting, if in the next Figure to the Index you have occaſion to borrow 10, then ac- 
compt the Index of the Dividend 1 leſs than it is; as if 3, accompt it 2, if 2 but 1, 

Cc. Examples of both. 


Examples. As if 9 be divided by go, the Quotient will be & or o, 1; fo to ſubſtract 
1,9542425094 the Logarithme of 90, from o, 95424, 25094, the Logarithme of g, 
the Remain will be —1,c0000,00000, the Logarithme of h or o, , as at A. 
And if 36 be divided by o, the Quotient by abbreviation will be;: So 1, 95424, 25094 
the Logarithme of go, taken from the Logarithme of 36, which is 1,556 30,5008, 
the Remain will be the Logarithme of o, 4, or abbreviated;; where 1 for the 10 
borrowed next the Index abates the Characteriſtique 1 of che upper Logarithme; and 


lo o being left for the leſſer Index taken from the lower, changes the Sign, as at 3. 
= | A. ] B. 
Dividend 0, 95424, 25094 Log. of 9 1.53630, 25008 Log. of 36 


— | —— 


Diviſor 1,95424,25094 Log. of 90 1,95424,25094 Log. of go 


— — — 


——— 


Quotient —1,00000,00000 Log. of 0,1' —1,60205 


299914 Log. of 0,4 


— — — — — 


4 Caſe. 


Chap. IV. 14. Sub traction of Logarithmes, 7 | 


z. Caſe, If the given Logarichmes are both Negative, of Vulgar Fractions, and 
chat of the Diviſor the leſſer; then as if they were lutegers, ſubſtract the Logarichme 
of the Diviſor from the Logarithme of the Dividend, and the Remain ſhall be a de- 
ſective Logarithme of the ſame kind. But if the Logarichme of the Diviſor be the 
greater: take the lelter Logarithme from the greater, and change the Sign of the Re- 
Hain, for in this cale it ſhall be abundant. 


ic —0,60205,99913) be taken from —1,50514,99783, the Logarithme of 3, the 
Remain will be —0,90398,99870, the Logarithme of 5, as at c 
But if 4 be divided by 4 the Quotient will be 2 ; for the Diviſor having the 


greater Logarichme, the Iudeæ which was negative is now changed, and the Remain 


affirmative, as at D. 


| . C. » =. N | 
Dividend —1,50$14,99783 Log. of 52 —0,30102,99957 Log. of + 
Diviſor —0,60205,99913 Log, of 4 — , 50205, 999 13 Log. of 4 
, 90308, 9987 Log, of ; , 30102, 999 56 Log. of 2 


4. Caſe. If the Logarithmes given are both of Decimals, then fubſtract them as 


[ategers till you come to the Inder; and there if in the next place to the Index you Databecimalri 


| borrow 10, actompt the Index of the Dividend 1 leſs than it is; as if — i, accompt it 
2, if —2 then —3, Cc. and then take the leſſer Index from the greater: And if 


the upper Index, which is of the Dividend, be the leaſt, then change the Sign of the 


Remain, which ſhall be the Logarithme of the Quotient. 


of 0,1' be taken from 2,1 3033, 37685, the Logarithme of o, 135% the Remain 


As to divide o, 135“ by o, 1, the Quotient will be 0,135” : So if the Logarithme Examples. 


* 


will be — 1,1303 3,3768 5, the Logarithme of o, 135%, as at E. 3 

And if o, 135 be divided by o, 9, the Quotient will be 0,015” : So if the Loga- 
rithme of 0,9% which is — 1,9354242 5094, be taken from —2, 1 3033, 37685, rhe 
Logarithme of o,o1 35”, there will be left —2, 17609, 12591, the Logarichme of 
0,015”, as at F.; where by borrowing the 10, next the Index, the upper Index is 


accompted —3. 


Dividend 2, 13033,37685 Log. of o, 135, —2, 1303 3, 37685 Log. of o, 0135 
Diviſor —1 ,00000,00000 Log. of o, 1 1595424, 25094 Log. of o, 9 


— Enough, 6— ———— 


— 


Quotient — 13033,37685 Log. of 0,135” | —2,17609,12591 Log. of 0,01 g'" 


| | a a NS ; 855 5 20 * ; 8 
Other Examples of the varieties that may happen under this Caſe here follow. 


Dividend — 1, 87 506, 12634 Log. of 0,75” i, 6521,25 138 Log, of 0,45" 
Diviſor — 256 9897, 0043 Log. of 0505“ 1595 424,2 5094 Log. of 0,9' 


—_—— . * F 


FR 


Quotient — 1, 17609, 12591 Log. of 155% 


—1,69897,00044 Log. of o, 5 


— —— 


Dividend — 2,1303 3,3768 5 Log. of 0,0135”” —1, 30102, 99957 Log. of o 
Diviſor — 2,6989), 00043 Log. of 0,05” , 50205, 99913 Log. of 0,04” _ 


— — x —— Zẽö— — 


3 


Quotient — 1, 43 136, 37642 Log. of o, 2% | 0,69897,00044 Log. of 3, 
Dividend —1, 95424, 25094 Log; of 0," —2,07918,12460 Log. of 0,012” 
Diviſor —1,17609, 12591 Log. of o, 15“ 21, 17609, 12591 Log. of 0,15” 
Quotient —0,77815,12503 Log of 6% —2,90308, 99869 Log. of 0,08" 
— — — —— — 


bo. cn 4 — 2 


Yyy ”- Sa 


Negative of 


As if 3a be divided by 4, the Quotient will be ; fo if the Logarithme of 43, that Examples. 


266 


Data + divers 
binds, 


Multiplication of Logarithmes. © Lib. III. Part Ill. 


F. Caſe, If the Logarithmes given are of divers kinds; that is one affirmative ang 


the other negative, and the defective Logarithme be the Logarithme of a Common Fra. 
ction; add them together, and the ſumme ſhall be the Logarithme of the Quotient, 
and of the ſame kind with the Dividend. But if the defeCtive Logarithme be the Lo. 
garithme of a Decimal Fraction, then ſubſtract the Logarithme of the Diviſor out of 
the Logarithme of the Dividend till you come to the Index, and then add the Indice: 


together: And if 10 be borrowed, accompt the Index of the Dividend one leſs, a; 


Examples. 


before. pp | 
Examples of both ſorts follow ſo plainly that illuſtration thereof is needleſs. 


Integers with Common Fractions, 


Dividend 0,77815,12504 Log. of 6 / —0, 12403, 87366 Log. of 4 
Diviſor —0,12493,87366 Log. of 4 0,77415,12504 Log. of 6 


Quotient 0,9308, 99870 Log. of 8 o, oc 308, 980 Log. of 3 

Dividend 1,20411,99827 Log. of 16 —1,90308,998755 Log. of # 

Diviſor —1,90308,99870 Log. . 152041199827 L f 16 

Quotient 3, 10720, 99697 Log. of 1280 23, 10720, 99697 Log, of 1255 
Integers with Decimals. 


Dividend o, 6205, 99913 Log. of 4 —3,90308, 99870 Log. of o, oo8 “ 


Diviſor —3, 90308, 99870 Log. of 0,008” o, 60205, 99913 Log. of 4 


A. 2 P 


Quotient 2,69897,00043 Log, of 50 


4 
— — —— — 


—3,30102,99957 Log. of 0,002" 


o o 
. 


| 


$43 
+ 


Diviſor —1,39794,00087 Log. of o, 55 0,69897,00043 Log. of 5 
Quotient 1 0 301 02, 99956 | Log. of 20 4 —2,6 98 97400044 Log. of 0,0 5" 


ſtraction of 


Logarithmes, 


Logarithmes 


multiplyed pro- 


duceth Figu- 
rals. 


— 
- 


iar Numbers. 


Dividend o, 68574, 173 86 Log. of 4.85% 056989, 0043 Log. of 5 
Diviſor —1,79588,00173 Log, of 0,625” —2,90308,99870 Log. of 0,08" 


Quotient 0,88986,17213 Log. of 7,76” 


. 1,79588,00173 Log. of 62,5 


_ 


„ | * n . — + 
oy { 


* 


Proof of Sub- The Quotient of the Numbers divided, anſwering to the Number of the Remain- 


ing Logarithme of the Logarithmes ſubſtracted, is Proof enough of the truth of Loga- 
rithmical Subſtraction. ITY 15 ef 


_— 


. "= * 
tw , — 
- 7 0 1 , . 4 * 4 
, $—<De v9" > O40 1, 7 ” 
* 1 : « . 
N * 1 
. 


Multiplication of Logarithmes. 


Ultiplication of Logarithmes reſembleth Multiplication of Ratio's, hereafter 

treated of; for that it maketh the Product a Figurate Number. As to multi- 
ply a Logarithme by 2, produceth the Logarithme of the Square. And to multiply 
by 3 the Logarithme of the Cube, &c, according to the Figural Index of the Quan- 


tity uſed for Multiplyer. 


1 0 Caſe, 


Chap. V. | Multiplication of Logarithmes. A6 
1. Caſe. There is no difficulty therein, if the Index of the given Loga rithme be 1. 
ffirmative, or the defective Logarithme be the Logarithme of a Common Fraction; 4 the Inden 
for then the Multiplication is as in Integers. C 
For as 9 pry." e by 9 giveth 81; ſo the Logarithme of 9 multiplyed by 2 pro- Logarithme 
guceth the Logarithme of 81. And the Fraction 3 ſquared is & ; fo the Logarithme be the Loga- 
of = multiplyed by 2 ſhall give the Logarithme of A. And the like may be done for —.— 2 


a 


Fraction. 
any other power. _ = 1 Examples. 
Inte gers. Common Fractions. 

Root o, 95424, 2504 Log. of 9 | —0,65321,25137 Log, of 5 _ 


1 ſl. ud. 


Square 1,90848,50188 Log. „ 1.30642, 50274 Log. of F 


Root 0;69897,00043 Log. of 5 | —0,17609,12590 Log, of z 
4.6 1 | 3 


Cube 2,9691, 00129 Log. of 125 —0,52827437770 Log. of 5 


— 


n, 


Root o, 60205, 99913 Log. of 4 —0,69897,00043 Log. of + 
| 4 4 


2, 79588, ooo 172 Log. of 343 


2. Caſe. If the given Logarithme be the Logarithme of a Decimal, there is no 2. 
difference between the Multiplication thereof and others, fave when in multiplying the # the Loga- 
Figure next the Index if any Tens arile, the Units carried over for them are affirma- 3 
tive, and to be ſubſtracted from the Product of the negative Index. "220.9 | of . 

As in ſquaring 0,05”, the 10 carried from the Multiplication of 6 in the Logarithme, Examples. 
ſhall abate 1 from the Product of the Index, and leave but —3. The like alſo hap- 


peneth in other Examples. 


Root —2,69897,00043 Log: of 0,05” —1,30102,99957 Log. of o- 
Square —3,35794,00086 Log, of 0,0025"" 2, 6o205, 99914 Log, of 0,04” _ 
Root —2,69897,00043 Log. of 0,05" 102,995) Log, of 0,02" 


3 3 


OO "ET OI 


Cube —4, 09691, 900129 Log. of o, ooo 1235 —6,90308, 99871 Log. of o, ooo 


— Ka. 2 - 


„ 
— N _ >. 
* : « * 


Root — 1,6989, 00043 Log. of 0,5 1.30102, 99957 Log. of 0,2 


6— — 


8g. 5au.—2,795 $8,001 72 Log. of 0,0625”” 3, 204 11, 99828 Log. of o, oo 


ww 


The Product of the Numbers multiplyed Figurately anſwering to the Number of Prof of Mul- 


the produced Logarithmes, ſerverh for a ſulfcien Proof of the truth of Logarithmical 12 


ultiplication. 


CHAP. 


Diviſion of Logarithmes; Lib. III. Part 1 


Diviſion of Logarithmes. 


Logarithmes A 8 Multiplication of Logarithmes produceth Figural Numbers, fo Diviſion of 

divided, is Logarithmes anſwereth to Extraction of Roots, and is much like Diviſion of 

Extraction of Ratio's hereafter ſpoken to in the Fourth Book : For the Quotient is the Ratio of the 
_ Figurate Number whoſe Logatithme is the Dividend, according. to the Ratio in the 
Diviſor. So as if the Diviſor be 2, the Quotient is the Logarithme of the Square 


Root; if 3, the Logarithme of the Cube Root, &c, according to the Figural Index 
of the Quantity uſed for Diviſor. oO I | 


a 1. Caſe. Diviſion is eaſie, if the Index of the given Logarithme be affirmative, or 
if the Index the defective Logarithme be the Logarithme of a Common Fraction ; for then the 
| - f ee Diviſion is performed as in Integers. As in the Examples of the former Chapter may 
Logarithme be ſeen. 'T | 3 | 
be the Loga- | 


rithme of a Integers. Fractions. 
Fraction. | 


Examples. Square 1,80848,501 88 Log. of 81 —1, 30642, 50274 Log. of & | 
| if | : 


. . 


— —- 


* 


Root o, 95 424,2 5094 Log. of 9 0, 65321, 25137 Log. of 3 


- - 
1 n 


Cube 2, 9691,00 129 Log. of 125 =—o0,52827,37770 Log. of 4% 
* | 1 ; | 3 7 | V 5 


LS — MM 


Root 0,69897,00043 Log. of;  —0,1760g,12590 Log. of $5. 


— 


2. 2. Caſe. If the Logarithme given to be divided be the Logarithme of a Decimal; 
Ii oo _— and the Index will be evenly divided by the Diviſor, then there is no difference be- 
pos, o tween the Diviſion thereof and others: But when the 1ndex of the Logarithme will 
4 Becimal. not be evenly divided by the Diviſor, then add to the Index ſo many Units till it may 
be evenly divided thereby, and ſetting the Quotient down for a new Index, keep the 

Units added in mind, multiply them by 10, and add the Product thereof to the nexi 


Right Hand Figure of the Logarithme, and then divide the reſt of the Logarithme, as 
others, where nothing was borrowed. _ 


Examples. As among the former Examples in the laſt Chapter foregoing, where —6, 90308, 99871, 
was found to be the Logarithme of the Cube o, oooood ; becauſe —6 the Characte- 
riſtique will be evenly divided by 3, the Diviſion is as in Integers, at A. But in di- 
viding —4,09691,00129, the Logarithme of the Cube o, ooo 25”, becauſe —4 the 
Index, will not be evenly divided by 3; I add in mind 2 Units to 4, to make it fo di- 
viſible, and fo get —2 for the new Index; which added 2, multiplyed by, make 20, 
and to this ſnould have been added the next Figure of the Logarithme, but there being 
o, leaves 20, only to be divided by 3, which gives 6, and fo continuing the Diviſion, 
the Logarithme of 0,05” is gotten, as at B. . | 


\ 


= A. —— | 1 | 
Cube —6,90308,99891 Log, of 0,000008” —4,09691,001 29 Log, of 0,000125" 
. 5 


— 


— mb 


8 


Root — 2,30 02,9995) Log. of 0,02" —2,69897,00043 Log. of 0,05” 


— 


— — 


For the better underſtanding of the Diviſion of Decimal Logarithmes whoſe Cha- 
racteriſtiques will not be evenly divided, Mr. Oughtred at the end of the Reſolution of 
Afected equations, hath preſented us with part of a Table to be increaſed at plea- 
ſure; which though the foregoing Rule may ſupply the uſe of, yet becauſe 12 5 by 

| CCUIA! 


vj 


Chap. VI. TOE Divifion of Logarithmes. 


Ocular inſpection in a Table receive a firmer impreſſion in their Minds of the Numbers 
uſed therein, I have here tranſcribed it a little altered, with the Explanation following. 


| 3 
. 
245 6 [3{| 
14 
1 
5 &c. 
LS 53.9423 50 ft 
Diviſors 304 5 6 | 2 | Indices. 
7:0 0:13 
&c.| | 
13.3 4+ 6 1+#41 
A5 1 
C 
TT» 35 10. 
&c.| | 


_ 
m 


&c, 40 30 20 10 0 


in this Table the Numbers that ſtand to the Left Hand within a bowed Line are 


Dioiſors, or the Numbers of Quantity, as 2, 3, 4, 5, and may be increaſed as the 


&c, denotes. ; | | 

The Numbers next the Right Hand are the Indices of the Quotient, anſwering col- 
laterally to ſuch Diviſors with ſuch Indices of the Dividends as ſtand along with them 
in the ſame Line from the Right Hand to the Left. | 


be added to them. Theſe may allo be increaſed at pleaſure, as the ſeveral &c. 
ſignifie. 


gitithmes given to be divided, muſt have 1 Unit added, and the next File of Numbers 
muſt have 2 Units added, the next File 3, and the next 4; and fo of others, if the 


makes the 10, 20; 30, 40, at the bottom of the Table, to be added to the Figure 
next the Index of the Logarithme to be divided. 


Soif I were to divide a Loparithme whoſe Index is —7 by 2, I need add but 1 to 


The Root of any Number extracted agreeing with the Number anſwering to the 
dere « the divided Logarithme, will be Proof enough of the truth of Logarith- 
mical Diviſion. | 7 


Partis Tertiæ Libri Terti 


FINIS. 


it, and the Index of the Quotient ſhall be —4 ; but if a Logarithme whoſe Index is 
—7 by 3, I muſt add 2, and the Index of the Quotient ſhall be — 3. The like is to 
be {een of others, and all to be underſtood of Decimal Logarithmes. 


6 


A Table for 
Diviſion of 
Decimal Los 
garithmes: 


The Table ex: 


plained: 
I The Numbers next the Indices of the Quotient are ſuch Indices of the Dividends as 

| will be evenly divided by the Diviſors ſtanding againſt them, and ſo need no Units to 
But the Numbers next them, if they happen to be the Characteriſtiques of the Lo- 


Table be enlarged. Every of which multiplyed by 10, as before noted in the Rule, 


Proof of Di- 
viſion of Lo⸗ 
garithmes. 
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7 Umbers ſpecially Contract, that have their Denominators implyed, and Numbers ſpe- 
| becauſe of their certajnty omitted, are already handled in the three former cially contract 
Parts of this Third Book. The next in order are thoſe ſpecial Contract % Denomi- 


Numbers, whoſe Denominations are uncertain, and therefore needful to e An- 


10 - . t F . 
be expreſſed : As Coſſicks, Surdes, and Species, 555 1 
Coſſicks, are Figural: Numbers- Compound, either pe ſe, or inter ſe. Coſſicks what. 
Thoſe Compound per ſe, or by themſelves, are ſuch Figural Numbers of ſome Compound per 


ſingle Species as have annexed to them ſome Abſolute Number. As 3 Roots, 8 Squares, 6 
4 Cubes. or the Ke. ⁵ĩͤ ooo 3 PP TBE Es bo an | 
- Thoſe Compound inter ſe, or among themſelves , are ſuch Figural Numbers of Conpound 
different Species as are annexed one to another, and have to each of them ſome Abſo- inter ſe. 
lute Numbers alſo adjoyned. As 2 Roots and 3 Squares, or 4 Cubes lacking 2 Roots, 

or the like... . . VVV V 
So as Coſſicks are a Number of Figural Numbers, or a Quantity of Quantities; Aſtracdt Num- 
and in both ſorts the Numbers are Contract to the Figural Quantities whereto they Lered with 
are adjoyned, And when any Abſtract Number. is uſed with them beſides the ar 2 
Number of the Quantities, this Abſtract Number is. kept diſtinct and marked ac- 12 8 
cordingly. hs Jon 5 19 Db arent ns 3 

The Figural Names or Denominations of the Quantities, as well to avoid prolixity Characters, 
in the often reſcription, as for conveniency in working, are uſually expreſſed by %% for what 
Marks or Characters, under the cover whereof the Numbers got the Name of Cofſicks, ,, 
derived, as is thought, from the Hebrew 103, ſignifying to cover, hide or conceal : hence the 
And from thence both the Latin, Coſſa and Coſſicus, and the Italian, Coſſica, whence Name. 

it ſeems the Name came to us. But as the Denominations are various, and there- : 
fore muſt be expreſt; ſo the Stenographical Mantles in which they are wrapt up, Charaders 

are not certain, but arbitrary at the pleaſure of the Operator, as he conceiveth moſt #7747: 
expeditious or commodious for his uſe, and therefore are to. be ſought in the reſpective 
Nomenclatura of every Author, In the enſuing Operations let the following Characters 

be thus underſtood. 1 


i : 

U 
. 6 5 ts If | 6. 24 os NL 
2 | Indices. 4 


— — 
— — — — re — — he 
— — —-—_—_ - ” — WWD ES 0 A eee — — — — 


1 | 
10 3 4 Fa 
Wh; 4 
1 

L. 
3 | 


the Chara lers though it will be rare that ſo many as above ſet down need be uſed. But if nl deſire 


| 27 | | Ye Of Coſſicks. Lib. III. Part IV 


4 — of 4 Indices. — — Signification of the Characters. — — HE 
"= = 1 An Abſolute Number, as if it had no Mark, | 
I | The Roct of any Number. 
1 A Square. $55 67 
A Cube. — 
5 A Squared Square, or Temamenzike. ? 
Ee / fi -f 43 3 þ 
BY A Squared Cube, or Zenzicube. © - 
1 A Second Surſolide. 
v | A Zenzizenzizenzike, or Square of Squared Square. 
9 + A Cubed Cube. Wn 
10 I | A Square of Surſolids. *“᷑ !:! ra 
12 A Zenzizenzicube, or Square of Squared Cubes. 
13 A Fourth Surfolide, _ 3 1 
14 A Square of Second Surſolids. FO 
15 A Cube of Sur ſolids. 9 88 
16 A Zenzizenzizenzizenzike, or Square of Squares Squaredly 
17 A Fifth Surſolide. (Squared. 
18 A Zenzicubicube, or Square of Cubick Cubes. 
19 A Sixth Surſolide. WEE 
10 IA Square of Squared Surſolids. 
21 A Cube of Second Surſolids. est en ig 
22 A Square of I hird Surſolids. 3 10 8 10 1 
1 0 A Seventh Surſolide. ids 10 ö 
b: 24 A Square of Squares of Squared Cubes, or a 


» 2 „ 
— 


Zenzizenzizenzicube 


What Indices The Reader may not take theſe Indices either for Decimal Indices, or the Indices of 
the Indices of Logarithmes, nor confound the one with the other, for theſe are no other than the 
Coſſicks are. pigural Indices, or Numbers of the Quantities as they exceed in Power, mentioned 

| before in the Second Part of the Second Book, among Simple Figural Numbers. 
Hum to ircreaſe As the Powers may be increaſed, ſo may the Coſſical Characters be formed higher, 


of Coſſicks. to know how to form the Characters of Higher Powers than theſe ; let him firſt ſet 
down the Figural Indices of the Powers in their Natural Order or Progreſſion as far as 
he pleaſeth, then obſerve, that all the Characters after that of the Root, are but of 
ſorts, 3, e, (8, viz. thoſe for the Square, Cube and Surſolide, For whereas B. C. 
D. &c. are uſed with the Surſolids of different Powers, it is but Numerically accord- 
ing as they ſtand in the Alphabet, to ſhew they are the ſecond, third, fourth, &c. of 
that ſort; fo ſhall the Eighth Surſolide be Hſe, the Ninth Iſ&, the Tenth K ſd, and fo 
on. This being obſerved it remains then, that as the Figural Indices are Numbers Un- 
compound or Compound, ſo are the Characters, and conſequently the Arithmetical 
Names of theſe Higher Powers ſignified by the Coſſical Characters. 
For Indices In the Firſt Book, Chap. 2. it was ſhewed that Uncompound Numbers are procrea- 
Uncynpound. ted by collection of Units, but cannot be made by Mulciplication, as 5, 9, 11, 13; 
17, 19, 23, 29, 31, Cc. under all which eee, after 3, fall Surſo- 
lids; therefore under the firſt of them is to be placed the Surſolide Character; under 
the ſecond, the ſame Character, only with B. the ſecond Letter in the Alphabet added 
to denote it is a Second Surſolide. Wherefore (as above) againſt 11, the third of theſe 
uncompound Indices is Cſv, betokening the Third Surſolide, againſt 13, De, againſt 
17, Eſ#, &c. And if the Table were enlarged, againſt 29 would be Hſꝰ, and 31, 


Iſs, &c. 
For Indices Numbers Compound muſt be compound of 2 or 3, or of 2 and 3, or of 2 or 3m, 
Compound, and ſome other Number. | : 
Of 2. If the Index be compound of 2, let down 5 ſo often as 2 is in the compoſition. As 


16 being compound of 2 four times, ſhall have 3533 for its Character. So 32 having 
2 five times in the compoſition, ſhall have 3 five times; and 64, ſix times, &c. 


Of z. If the Index be compound of 3 only, then ſet down the Character of the Cube as 


often as 3 is uſed to compound the Index. As 9, compounded of 3, twice ſhall be #93 
ſo 27, becauſe it is compounded of 3, thrice ſhall have eps for the Character, &c, 


If 


| qo, of and 10, ſhall be a 3ſ#ſe, Ge. 


Chap. I. f Coſſich - 093 

If the Index be compounded of 2 and 3, then for every time that 2 is multiplyed in 0f 2 and 3. 
the compoſition, ſet down 3; and for every time 3 is multiplyed ſet down e, minding 
{ill ro {et 5 before © to the Left Hand, becauſe 5 is the foremoſt Power. Thus again 
6, made of 2 and 3, is 3p; and againſt 12, compounded of 2 by 2, which makes 4, 
and then by 35 the Character 339 ; ſo 18 hath 320, becauſe twice 3 is 6, and thrice 

is 18. 3 | 3 
x ff the Index be compound of 2 or 3, and ſome other Number, then joyn their Cha- Of 2 or 3, aid 
racters together in ſuch order, as the Leſſer Figural Powers may precede the Greater, /9n other. 
As 10, compounded of 2 and 5, is3{e, where the Mark of the ſecond Quantity being 
the Leſſer, ſtands before ſe, the Mark of the fifth Quantity; 15 likewiſe compound- 
ed of 3 and 5, is eſd. | 


* 


In like manner for Higher Indices; as 20, compounded of 4 and 5, ſhall be a 33.0; 


* 


According to the Characters ſo are their Arithmetical Names, ſave that ſome to the { 
ſhorten and facilitate the long Names of ſuch Higher Powers, as have the Square or ſtorten the 
Cube often ingeminated, borrow ſome Names bordering on the Latin, and call 35 a Naes. 
Biquadrate, 555 a Triquadrate, 5335 à Quaquadrate, 35355 a Quinquadrate, &c. 

Allo o a Bicube, ea Tricube, &c. and their Compounds accordingly ; as 33% a 
Biquadratcube, 5559 a Triquadratcube, &c, But having kept the older Names in 
the former Treatiſe of Figural Numbers, I have here retained them to their Coſſical 
Characters. : hg | | 

As to the Nature of Coſſicks, they are either Whole or Broken, and both either Nature of 
Simple or Compound : For though all Coflicks are Compound Figural N umbers (as Coſſicks. 
aforeſaid), yet are none counted Compound Coſſicks, unleſs they admit of various 
Denominations, and have their Characters connexed by the Signs + or —, 

Of Broken Coſſicks, ſee the 6, 5, 8, 9, io and 11" Chapters following. | 

Simple Coſſicks then that are Whole or Integral, are Homogeneal, or Quantities of Simple Whale 
one fort; As 4 25 or 10 3, or 89, &c. to be read, 4 Rocts, 10 Squares, 8 Cubes, Collicks. | 
and ſhall be underſtood with no more relation one to another, than 4 Inches, 10 Planks, 

8 Trees, becauſe they are not knit together by any Sign to bring them under an obli- 
gation of relation to one and the fame Root, from whence they ſhould all ſpring: Yet 

if Simple Coſſicks are to be added or ſubſtracted, multiplyed or divided with other 

Simple Coſſicks, then they are underſtood to have all one Root. ER | 

Compound Whole Coſſicks, commenting cegeter divers Simple Coſſicks, are Hete- C:mpmund 
rogeneal. As 8 © + 4 2, read thus, 8 Cubes more [or and] 4 Roots: So 105 — 4 &, Mole Coſſicks 
that is 10 Squares lacking 4 Roots, whole Quantities are ever conſidered in ſumme, 
according to the mixture of the Signs + or — : For they are increaſed by ++, and 
_ diminiſhed by —. = 2 85 
Compound Coſſicks are of 3 ſorts. | Compound 
Thoſe connexed by the Additional Sign +, are called Binomials. , ,. 3 ſorts. 
| Ne connexed by the Sign of Subſtraction —, are called Reſidualt, and ſometime 8 

Apotomes, 8 : 

Thoſe knit together by both Signs are called Medials, and by ſome Multinomials, l * 
or Polynomials, that is, many named. And yet more Coſſicks than 2 joyned with + otherwiſe 
or —, deſerve as well as others the name of a Polynomjal, and are improperly called cala. 
Binomials or Reſiduals. 


- Examples of | Binomials. Ao. 
63+4% thatis, 6 Squares and 4 Roots. 
59 ＋3 35 ＋T 10% is5 Cubes and 3 Squares and 10 Roots. 


Examples of ß Reſiduals. 


129 —55 that is, 12 Cubes lacking 5 Squares: | 
10 ſꝰ —39—251is 10 Surlolids lacking 3 Cubes and 2 Squares. 


Examples of Mledials or Polynomials. 


835 --29 —45 that is, 8 Squared Squares and 2 Cubes, lacking 4 Squares. 
59 —45 +5 2is 5 Cubes and 5 Roots, lacking 4 Squares. 
= | oy | Difference [4 | 
Coſſicks Simple and Compound, being all Rooted Numbers, admit of this difference, ile 2 
that the Simple Having not relation one to another, may have different Roots indefi- pane rg 
| | Ada a nitely; 


wy 


274 Audition of Whole Ceſſicks. Lib. III. Partly Ml 
nttely ; but Compound Coſſicks in one Queſtion alwayes imply one and the fanie qe. 
nite Root to all the Quantities joyned together. Nevertheleſs ſeveral Compound Coſ- t 


ſicks, or the ſame Coſſicks in ſeveral Queſtions or Operations may have feveral Roots, 
For 3 2, 105, the Simple Coſſicks; ſuppoſe one Root be 3, the 3 2 ſhall be 9, in 
Abſolute Number: But the 10 Zare not tyed to the Root 3, but may have any other 
. Number. for the Root : Except it were 105 3 24, or 10 3 —3 2; then if the 
be 3, the Root of the 3 ſhall alſo be 3, and the 103 in Abſolute Numbers 90. Ye 
in another Operation the 103 -|-3 & are capable of any other Abſolute Number for 
. the Root thereof. F F ͤ 
Sin + where In Coſſicks, where the ſign — is not, the ſign . is underſtood, and on the outmoſt 


eee to the Left Hand of Compound Coſſicks commonly omitted. And in all Polynomials 
br o ir is moſt uſual, though not eſſential except in Multiplication and Diviſion, to ſet all te 


Coſſicks connexed with -+ to the Left Hand of thoſe connexed with —, though theſe 
lor Sien bow are Quantities of Higher Powers than the other. Some promiſcuouſly uſe the word 
el. _ Sign, as well for the Coſſick Quantity, as for the ſign + or —. But it is moſt order} 

| to reſerve the name of Sign only to theſe. And this is to be remembred both in Surge; 
Sizns uſed and Species, And alſo that theſe ſigns , and — be uſed, where a Simple Quantity or 
with or without Magnitude is affirmative or negative to another Simple Quantity or Magnitude : But 
robe or when an Aſteriſque is ſet over either of them, then the Quantity or Magnitude- 
Heel oy Compound is affirmed or denyed of a Simple, or a Simple of a Compound, As 


59 a 45 +5 3 ſhall ſignifie, that the ; Cubes ſhall want 4.3 and 5 2, which with- 
out the Aſteriſque, the 5 & affirmative and the 5 e, ſhall be added together, and from 
the ſumme only the 4 5 ſhall be deducted. | | 1 1 


A3jalute Num- Coſſicks Simple and Compound, Whole and Broken, take into their ſociety Abſo. 
8 Fa lute Numbers, marked as before with N. and ſometime uſed without any Character. 


time not matk- 
ed. 


4 4 3 
8 12 J oe Ez a 2 = a + £ . 4 * 23222 — I « > w 2. oy * 


8 IIS” IS YE WS ©. 4 


Addition of Whole Coſſicks. 


addition of | O add Simple Coſſicks, if they be Homogeneal, add the Numbers together as | 
pole Coſſicks Integers, and to the Total adjoyn the Coſſical Character common to the given 
Simple and Numbers. Vn]!!! IL 8 Oy FT OO 
Homageneal. As 5 2 added to 10 2, make 15 2, S0 15 3 to 405 are 555. 


ij | „ 1+... Hotmnopenedl, 
ine 1 3% 3 
Simple 162 (53 0 * Addends. 


. | 40 0 Torals, 


Examples. 


„ Simple Coflicks to beadded are Heterogeneal, then place the Higheſt Power 
ee . tothe Left Hand, and connex the other thereto by the ſign of Addition +, 
| As to add 145 to 10 e; or 309 togZand 1535; they areſet thus, 


Heterogeneal. 
Examples. Simple 1 5 98 5 5 Addends 


102 ＋ 143 9 „ wal 
1 . 15 33 + 309 4-45 Totals 


Compund of To add Compound Coſſicks, add together like Cofficks with like, as 2 with 2 
lite iens. and 3 with 3, Cc. alſo + with 4-, and — with —. But if any Coſſick be odd, or 
Heterogeneal to the others given to be added, adjoyn him to the Total with his propet 
Sign, ; 


As 


Chap. III. | Subſtraftion of Whole Cofſicks, ET — ” 


asto add 125 T 10 K to 5 5 : Or 12 —10 & to 55 - 6 K; the To- Example. 
alof the Binomials will be 17 5 16 &, and of the Reſiduals 175 — 16 2. But 
© 109 + 10 5 were added to 4 35 2 2 5 or to 40% 35 — 2 2 there the 
Totals ſhall be 14 ＋ 13 5 +27, or 14% +135 2 ꝶ 
1 


: „ 6 4 


4 
. 


Binomialss. Reſiduals. Medials or Polynomials. 
1237102 125 — lO 109 ＋ 105 10% +105 . 
75 eee eee 40k eee 
173+164 173-162 149 +135+24 149 +1335—23 


if the Compound Cofficks have their Signs unlike, then take the Leſſer Number out ConDD of 
of the Greater, and to the Remain, which ſhall be che Total, ſubſcribe the Sign that #"like Signs. 
belongeth to the Greater Number, whether it be +- or — accordingly. | 


4 


As to add 125 ＋ 10 & to 55 —62z or 12 3 — 10 2 with 5 5 + 6 25 the To- Eramples. 
| tal of the former will be 175 ＋ 4 >, of the latter 175 — 4 2, as at A. and B. 
Other Examples of Polynomials follow at C. D. E. 


Binomials and Reſiduals. pPaolynomials. ; 
4, 125 ＋T 10K 5. 125 — 102 c. 4655 Pio +253 
55 — 6 Art 62 16337 8g —=$3 


Nn * „ 8 


1 ” — — ” 4 ” ” : . : 4 F b ry _> a — 
* & tf | FEY" 13 
175+ 4% 175 — 428 62337182 — 33 
3 1 5 = , 1 1 . 3 how 2 — | | * — i 1 
Þ ; : * 7 F | © i 7 


D. 189 163 —-— 0 , M . E. 48 +1633 +193, . 
409 —105 ＋ N. $5 S@>—>— 10613 1b3). =, 


220 + 65—5N. Je +1633—139+55, 22 
= = — — — — | 


— ſ—̃ — _ — 


1 2 


To prove Coſſical Addition, beſides the tryal by Coſſical Subſtraction, reſolve your Prof of _ 
Coſſicks into Abſtract Numbers, by ſuppoſing 2, 3, or ſome other Number for a Coſſical Addi- 
Root, and ſo accordingly getting the ſumme of the 3, 9, &c. of the other Coſſicks, n. 
and then compare the Numbers to be added with the Total of the Addition, and the 
ſummes will be parallel when the Operation is right. 1 5 

As in the former inſtance at A, ſuppoſe 2 be a Root, then is 10 2 20, and 4 being 
the Square of 2 the 12 3 ſhall be 48; which 48 and 20 make 68; then 5 3 more is 
20 lacking 6 & which is 12, leave 8 remaining, this added to 68 makes the Total 76. 

And ſo much is 17 3 and 4 2, ſuppoſing 2 for a Root, od 


123 +107; 48 +20 =68 
$5 — 62 20—12 = 
175 + 4% 68+ 8 2 76 
— * . — —— — 


1 11I. 
- Subſtraftion of Whole Coſſicks. 


0 ſubſtrac Simple Coſſicks, if they. be Homogeneal, take the Leſſer Number Subſtraction 
out of the Greater, and to the Remain {ſubſcribe the Coſſical Character common of Whole 
to both the given Numbers, when the Subtrahend is the leaſt, but if it be the greateſt Soſſicks. 
of th ; ed Simple and 
e two, then change the Sign to the Remain, ” 3 
As to abate 3 6 from 10 , there will remain 79 : But if 10 ę were to be taken from Examples. 


3 6 there will lack J e, therefore the Sign ſhall be — to the Remain. 


 Homogeneal. 


276 


Simple an 


Heterogeneal. 
Examples. 


Compound of 
like Signs. 


Examples. 


nen. 
. 
9 9 ene 
es 


DITA 


Homogeneal, 4 
e 3 Numbers from which Subſtraction is made. 
Simple 3 0 10g Subtrahends, 1 
7% 7e Remains, 


——̃ —ͤ— — — 


If the Simple Coſſicks to be ſubſtracted are Heterogeneal, then place the Highet 


Power to the Left Hand, and connex the other thereto with the Sign of SubſtraQi 
As to take 4 2 out of 10 3, or yo from 20 35 + 2 25 they are ſet thus 3 


Heterogeneal. | —— | | | 
e ns 


— 


2035 $9+22 Remain. 


* 
» * 


2+ DS ==&.& 


3 


| To ſubſtract Compound Coſſicks, take like Coſſicks from like, as 2 from 2, mi 
3 from 3, Cc. alto I- from P, and — from —, and to the Remain ſubſcribe the 
{ame Sign, except the Number to be ſubſtracted be the greater, then change the Sign 
and ſet down thereto the difference of the Numbers. And if any ſingle Coſſick have 


none to fellow him, adjoyn him to the Remain with the contrary Sign if he belonged to 


the Subtrahend, but with the ſame Sign he hath if he belonged to the Number from 


which SubſtraCtion is made. 8 | 
As to take 5 +6 2 from 123 9 2, the Remain ſhall be 75 +4 2, asat 4 


So 5 5 6 2 from 123 — 10 &, ſhallleave 5 — 4 2, as at B. But to ſubſtratt 


43 ＋ 10 2 from 123 +6 2. the Remain ſhall be 75 — 42, as at C. And 


Compound of 
unlike Signs. 


Examples. 


55 10 2 from 125 — 6 2, ſhall leave 7 5 +, 2, as at D. For in both theſe 
latter the Roots to be ſubſtracted being the Greater ber changeth the Si 
difference of the N umbers. . 5 e 
Alſo if 30 +45 + 10N, be taken from 16% ＋ 183, the Remain ſhall change 
on Sign to N, as at E. But if N had not been in the Subtrahend, he ſhall keep his 
ign as at F. 9 85 5 | 


3 Reſiduals. Medials or polynomials. 
4 12 „ 13S Hy., potty | 
35 CS | 7 3 5 30+ 45 ＋T1N 
+ bs al an © rags, 139+143—10N _ 


. 1234.52 125 — 62, F. 160185 +10N 
$5 T7102, 2 F5—10& . 48 < Kg 


IN" 4% TI 42 14% +143 +10N 


If the Compound Coſſicks have contrary Signs, add the Coſſicks with their fellows 
of unlike Signs, and to the Total, which is the Remain, adjoyn the Sign of the upper 


Number, 0 is that from which Subſtraction is to be made. 

As to take 5 5 — 6 2 from 125 ＋ 10 2 or 55 — 10 4 from 12 6 2, in 
both the Remain ſhall be 7 5 ＋ 16 >, as — 6. LE H. which 16 2, is 8 of 
—6X and +10 2, or — 10 & and T 62. But if 53 +62, be taken from 
125 —10Z2, or 5 5 ＋10 2 from 125 —6 2, in both theſe Caſes the Remain 
ſhall be 7 5 — 16 2, as at J. and K. becauſe the Sign of the upper Number was — 
Other Examples of Polynomials follow at L. and I. WS 


Binomials 


Subtrattion of Whole Cofſicks. Lib. III. Partly, MN 


Chap. IV. | Multiplication of Whole Caſſicks. 
| Binomials and Reſiduals. 
G. 125 ＋ 10 7 123 102 E. 39 +103-þ100N 


TTC CCT 
a N — — — 
75 a, 7 I= 130N 6 


7 


73516 Þ.-: 3 —16 2 65 ＋ 124 —14N 
. y * 3 | ? - s 1 » _— — 2 i — 4 
i | B | SIITETII PT T7 Im; 


' | . 147 341 ah þ $7.” 


BY 


dot tt: BF onde a 


To prove Coflical Subſtraction, as before in Addition, by ſome fit Root convert the Prof of 
Collicks into Abſtract Numbers, and making Subſtraction as in Integers, the Remains Soſſical Sub- 
| will be left equal, if the Operations be rigfür. ſettrackion. 
as in the Example above at G, ſuppoſing the Root 2, then ſhall 10 2 be 20, and 
123 be 48, in all 68. And the Subtrahend 5 5 ſhall be 20 lacking 12, which is 6 2, 
that is 8, which 8 taken from 68, leaves 60 equal to 7 3, that is 28, and 16 2 Which 
18 32. 5 2 | 5 £ 


125 +102 48 +20=68 
$9.64... 20—128 8 


—— 


735 ＋ 16 28 ＋ 32 =60 


1 


Beſides this Proof, if you add 75 +16 to 33 1 —5 the Total will be 
125 ＋ 102, as before, and ſhew the alternate Proof of Coſſical Addition by Sub- 
| ſtration, and Subſtraction by Addition. | 5 9 55 


1ü⸗ů⸗»1u„ 


2 — 
——__— * — * —_ 2 * 
. 


CH AR. IV. 
Multiplication of Whole Cofficks. 


O multiply Simple Coſſcks, multiply Number by Number as in Integers, and Multiplication 
add the reſpective Indices of the Coſlical Quantities, and the Total ſhall be the of Whole 
Index of the Product, whole Character is to be affixed thereto. 3 

As to multiply 3 by 9 3, the Numbers 3 and 9 multiplyed produce 27, and 2 the 1 
8 3, added to 3 the Indes of 9, make 5, which is the Inde of 2 ſo is the * 
roduct 27 ſd. | 0 : | | 

So 10 55 multiplyed by 8 e, produce 8o Bſ; for the Index of 3, added to 4 
the Inde x of 35, make together 7, which hath Bſe for his Character. . 


Muitiplicands 3 


| B aſs 

Mulciplyers ' 9% 2 89 3 1083 4 
— — — | — — > Indices. 

product 27 f 5 80Bſe 7 200% 9 


If Compound Coſſicks be multiplyed, let the Coſſicks be placed according to their compound. 
Quantities, and every Number in the Multiplicand be multiplyed by every Number in 


> 
” 
- 


de Multiplyer, and the reſpective Indices thereof gorten, as i they were Simple Coſ- 

kicks, And for the Signs, as before in other Contract Numbers, obſerve like Signs 
multiplyed together produce +, and unlike —, _ | 

As to multiply 3+ +25 — 4 2 by 25 +32 —8N, the Product will be Example. 
60 +1335 —260 —285 + 32 2, as by the Operation it ſelf beginning at the 
Left Hand, and after Multiplication adding the ſeveral Lines of Production, or Multi- 
Plees together, appeareth plainly thus, 8 f 


B bbb Multiplicand 


Z N 


278 bole 
Multiplicand 3% + 25 —4 3 bas ms 


Multiplees 85 935 +66 —123 © 


Product +, OS [CANE 1335 —269 2 283 +322 


' Diviſion of Whole Cofficks.” Lib. III. Partly. 


2 ——— 


— 


Proof of To prove Coſſical Multiplication, beſides the tryal by Coſſical Diviſion, turn the 
Coſſical Mul- Coſſicks into Abſtract Numbers, taking at pleaſure ſome fit Number for a Root, and 
tiplication. after Multiplication of the Numbers as Integers, compare the Product with the ſumne 
of the Coſſical Product, for without Error they exactly agree. 
As if 335 +4 2 be multiplyed by 2.5 — 3 2, the Product will be 6 55 — 1-123 
To prove which I ſuppoſe 2 the 2, then ſhall 4 2 be 8, and 35, 12, in ſumme 20. 
And 23, 8, lacking 3 2, 6, makes the ſumme of the Multiplyer but 2, which multi 
plying 20, produceth 40, and fo much is the ſumme of 6 55 — 1% — 123. 


35 +42. 12+8 ==2 
3 r 
655 P86 „ e ice 

e eee e e 72—48 =—120 


— 


635 — 12 —123 > 96 — 8 —48 = 40 


2 


1 eee 
Diviſion of Whole Coſſicks. 


Diviſion of O divide Simple Coſſicks, divide Number by Number, as in Integers, and ſub- 
Whole Cofficks ſtract the Index of the Diviſor from the Index of the Dividend, and the Cha- 
racter belonging to the Remaining Index adjoyn to the Quotient. And if the Numbers 
will not evenly be divided without a Remainer, or the Diviſor have the Greater Col 
ſick, then are they to be ſet, as Coſſical Fractions. 1 

Examples. As to divide 4035 by 108, the Quotient will be 4 > : For if 3, the Index of 5 

| be abated from 4, the 335 Inde x, the Remain will be 1, the Index of . e 
So 60 sd, divided by 5 3, gives in the Quotient 12 8. e 


Simple. 


5 Indices. e „ 
Dividends 4 40 33 (4 2 F ( 120 Quotients 
FVV 5 

; I * 3 : 


— ä 


Compound, If Compound Coſſicks be divided, then as before in Compound Decimal and Aſtro- 
| nomical Diviſion, let the Numbers in the Dividend be divided by the Numbers in the 
Diviſor. The Indices of the Quotienary Numbers are got as 1n Diviſion of Simple 
Coflicks. And the Signs alike give , and unlike —, as in Multiplication of Com- 
pound Coſſicks and other Contract Numbers, If any Coſſical Quantity be omitted in 
the given Numbers, expreſs the fame with Cyphers, and the Sign -þ, and place al 
Coſſicks according to their Powers, whether their Signs be -- or —. And if the Num- 
bers will not be evenly divided, or the Diviſor have the Greater Coſſicks, then the 
Ly rip yang to repreſent it as a Fraction, | | . 
; As to divide 6 1355 — 26 — 283 T 322 by 23 ＋3 2 —S$N, after 
* by the firſt application of the Diviſor to the 11 . i] 3 4 Quotient, the 


. Diviſor is multiplyed thereby, and the product 6 (& ＋ 955 — 249 ſubſtracted * 
2 8 the 


Chap. VI. E of); of Broken Coſſicks. | Ys 279 
ke Dividend; by the ſecond application of the Diviſor 23 is gotten in the Quotient, 
the Product of the Diviſor multiplyed thereby is 4.35 4-69 — 163. Aud after this 
ſobſtracted the laſt application of the Diviſor gives 4 2 in the Quotient, and the Diviſor 
| multiplyed thereby produceth a Coſſick Quantity equal to what was left on the Divi- 
dend after the former Subſtractions, „ | 8 * 


DR Dividend u 
— © ; | | 
9 C0000 Jann 00» . 
25 +34, —8N) 68 +2355 —260 —885 © 32% (39 +25 4 
pgs E s on EI 
4 ＋ 68:—165 
nenn 


To prove Coſſical Diviſion as before in the other Elementary Operations, let the Coſ- Pro of 
ſicks be exchanged for Abſtract Numbers, at pleaſure taking ſome fit Number for a Coſſical 
Root, and the Diviſion as in Integers performed, the Quotient will parallel the ſumme Diviſion. 
of the Coſſical Quotient ſo exchanged, when the Diviſion is well wrought. 

As if 82 ＋ 64 N, be divided by 2 2 + 4 N, the Quotient will be thus, 45 — 82 +16 N. 
J then ſuppoſe the Root 2, the Dividend then ſhall be 128, for ſo much is 89 and 
64 N. The Diviſor is 8, that is 2 2 which are 4, and 4 Numbers over. And the 
Quotient of 128 divided by 8 is 26, which agreeth exactly with the Coſſical Quotient: 
For 4 3 is 16, and 16 N make 32, from which 8 2 taken which are 16, there is left 


but 16 for the ſumme of the Quotient. 


2 * ＋4 N oder of e. TAN (43 82 1 
82 -+165 1 5 
p —165—322 
SO +3224 +$64N 


eee, eee 128 
4740 44 Te +9 +64 (16—16-þ16 8 


Beſides this Proof, if you multiply 45 —$ 2, +16N by2 x +4N, the Pro- 
duct will be the Dividend 8 9 + 0% +0 4 + 64 N, as before, and thereby ſhew the 
alternate Proof of Multiplication by Diviſion, and Diviſion by Multiplication in Coſ- 
licks, as well as other Numbers, | 
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CHA P. VI. 
Of | Broken Coſſicks. 


A* Whole Coſſicks (of which the foregoing Five Chapters have ſufficiently ſpoken) Broben Coſ- 
A are of two forts, viz. Simple and Compound; ſo are their Fractions. ſicks. 

Simple Coſſical Fractions are ſome Broken Parts, or a part only of ſome Simgle Coſ- Mob how 
lick, and are expreſſed like Vulgar Fractions with the Coſſical Character or Denomi- «refed, 


nation annexed. As 5 2 ſignifieth — of a Root, let the Root be what it will. So Examples. 


25 importeth - of a Square, &c. And hereby is underſtood that the Coſſical 


Quantity is divided into ſo many parts as the Denominator denoteth, and a certain 
number of thoſe parts to be taken as the Numerator denoteth. And hence i may 
| ppen 


„ 


+4 


280 


Compound of 


2 ſorts. 


Dual. 
Examples. 


Plural. 


Example. 


Proper and 


Improper how 


known. 


Broken Col- 


ſicks reduced. 
To their leaſt 


Termes. 


Examples. 


| import that 9 Zo muſt divide ; 


of more than two Coſſical Quantities, | 


Reduction if Broken Cofſicks. Lb UI. Part] Iv . ö 
happen ſometime that the den Fraction may in value be an TT and no Fraction 
For if the Coſſical Fraction be 85 if the Square be 16, then ſhall 4 f that Square 


be 12 | Integers.” Alto 2 9 el be 18 Integers, 14 the Cube be 27. "au theſe Simple 


Coſſical Fractions may be ſet as Compound, by placing the Coſſical Denomination to 
the N — and N to the Denominator; or elle leaving the Denominator as an 


Integer: : For A 3 is as N 13 | 
Compound Coſſical Fractions are 7 two he Dual or Plural, 


Dual, when the Fraction conſiſteth only of two Coffical 4m LENA] and look 


2 . is as much as 3 3 to be divided * 2 b. So 4 £ 


9 
48, „Ce. 
Plural Coffical Fradions are © when the Numerator-or Denominatory or both, conſiſt 


As © +3 3z— DANN, ule implyerh that 4 


32 +12 75 £ 
Cubes and 3 Roots lacking 10 Numbers are to be ede by 3 Roots and 12 Number 
added together; and ſo of others. 

Coſſical Fractions are allo Proper and in when the Deodaticarcs- is. the 
ieater Cu it is a ee ee but cee when de Wer 


like Simple Fractions. 


© H. A P. VII. J Sah 5. 
Reduthion of Broken C oſſicks. 


HE Reduction of Coſſical N is f to reduce them t to their leaſt Terms, 
or to like Denominators. 

The firſt ſort, as in Vulgar Fractions, may be called Abbreviation ; for the Simple 

Coffical Fractions may be reduced lower ſometime in their N umbers, and the Com- 

pound ſometime both in their Numbers and Quantities. But if the Numbers be incom- 

menſurable in either, or any one Quantity of the Compound be N, then each of them 


reſpectively muſt be kept as they happen, unaltered, unleſs alterable by the ſubſequent 
8 | 


As 3 — 785 may be reduced in its Numbers, by the > Rules of abbreviating Fractions 


ſeen before in the Second Part of the Firſt Book, Chep, 2. to 75 as at . 


So : 55 may be abbreviated in its Numbers to 3*- 655 and in its Quantities to = 
there being alike Quantities abated from the Coſſical Numerator and Denominator ; 
A being as far diſtant from 35, as N from e. See below at B. 


Alſo in Plural F ractions, as 1 Eon the Numbers being all commenſurable by 
3, may bereduced firſt in its Numbers to : = T= 25. , and in the Quantities till one of 
them be an Abſolute Number, thus, - — _ 4 as at C. 

Abbreviated, 


Simple Coſſical Fraction | 2 3 5 2 3 


309 | 155 92 x 


+ Dual Fraction 3653 = pl B. 
Compound Coſſical | in LETS in Quantities 
. Plural Praction 3334-65 | 225428 15+2N 4 
3 ſe t e +4qoelip 42 th 


Chap. ve” ReduFtion of Broken Cofſicks. 3 281 
T)he Propoſition above-mentioned. | 7 


gometimes, and bur ſometimes, it happeneth, when yet the N umbers are inconi- Cofſicks in 
menſurable, and the Quantities reduced as low as N, that ſome part of the compoſi- ##*r leaſt 


tion may be abated, and yet the Remain be in like =” * a. 
e E e 25 reduced in its Number is —— 55 35 th t ti 5 

As 85, 4-24 8 2 57 46 fe en in its Quanti es is Examples: 
12 TIN us now if I abate the Quantities that follow the _ of SHI 
255 T | 
+, yet the remaining praction will retain the ſame proportion, and 1 927 J ſhall 
be equal. 1 

Alſo Reſidual Numbers, WEE 25 may be reduced to ee N and od. 

8 7 _ . 255—6g 


J 


1 N 
tl to - — 8s before. 1 . 
(ker y IE 


For the better underſtanding of this kind of Reduction, obſerve; ; © When this hay- 
1. That the Signs muſt be Synonima's, that is both 4 or both— ; for if one be peneth what 
more, and the other leſs, it will not ſuffer this Reduction. muſt be. 
2, The Numbers taken away mult be in like proportion to them that remaiti. PY in | 
the former Examples, 3 to 6, is as 1 to 2, or 4 to 8, as 12 to 24. 
3. As the Numbers, ſo the Coſſical Quantities muſt alſo be in like proportion. For in 
the former Examples, N to 9 is as & to 33, the difference 3, being between their ſe- 
veral Indices. 
So that if the difſerence of the abatement unto abatement, be as the whole is in pro- The Reaſon 
portion to the whole, then ſhall the reſidue be in like proportion to the reſidue, as the thereof, 
whole is to the whole, by Euclid. 5 Lib. 19 Prop. 


The ſecond ſort of Coſſical Red uction, to bring Coſſicks of ä Denominations To reduce 


into one, comprehendeth, _ Cofficks to one 
1. To reduce Simple Fractions to one Denomination, which is effected as Abſtract Denominator. 
fractions, mm omg the Coſſical Quantities; Simple. 
And ſo — Tr ＋ 2e reduced, ſhall ſtand as at Dy, and be $ 805 AN  Erample, | 
4 | 
9.91 


” 2 


3, To reduce Dual practions to one Dee ig And this differs nothing from Dual. 


the other, but in increaſing the Comes Quantities according to the nature of Coſlical 
Multiplication. 


And fo ? 35 reduced a” 3 F {hall ſtand as at E, and be 95 4 55, 


4 I 12 9 Example. 
„„ 48 | 
E. 35 1 
„ 37 
120 | 
* To reduce Pl ural Fractions to one Denomination, which mut atis nut andis i is like Plural. 
the la Z | | | 
And fo EE reduced with r= „ ſhall ſtand. as at F. ; a be Example. 
29 +68 —5p —105 +55 ET ICE a by the reſpective Multi- 
6B? —133 — 15 2 


plications of Denominator by . and then alternately the Denominator of 
each into the others Numerator will appear. 


3 3p +6 ſ8 —59 103 4539 —20 —12N_ 
F, 13422 
OY”. 22 ＋3N 


e —1S 152. 3 
Gece : 4. To. 
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Mixt turned 4. To reduce Mixt Numbers, viz. Whole and Broken Coſſicks into an Impro 


— 8 Fraction, or to ſet an Whole Coſſick in form of a Fraction, both like as was ewe 
Tn Abſtract Fracti 1 1 


8 And ſo 2 535 ſhall be reduced into — we, +2N by aps 25, is Whok 


3 
Coſſick, into 3 2 the Denominator of the Fraction, which: make 6 g, and then addi ing 
thereto 2 N, makes the Numerator c e T 2 N, to which the 3 2 "ſhall be the Deno. 
minator. 
_— And if f 2 —23, which | indeed is an abſurd Number „or leſs than \notin 


were to be Ou the 2 ſhall be 2 == 9. 


\ N 


And 11 2 3 0 3 N23 * = ben reduced, the Improper Fraction will ſtand thus, 
8 39 +12 35 +39 —2N | - | 


OD 4.55 3 
mpole Coſſicck ut if any Whole Coſſick bi ſet Fraction wile, there is only N tobe ſubſcribed, 


ſe: Fra- — 

hn, and ſo 39 +45 — 2 L ſhall beſet thus, 25 i * 

Improper tun- F. To reduce Improper Coſſical Fractions back into Whole Coſſicks, or an | Whol 

ed bach to and Broken Coſſick, divide the Numerator by the Denominator, whereby ſometime 

Integral. the Denominator is wholly diſcharged, when ene remains upon the Diviſion, or the 
Integer . into a Mixt Number. 


Eramples. And ſo 5 = _ will be reduced into 3% And 30 ff + 24 7 55 5 + 187 : 


3 5 | 20 - huge | into 
„ 12 6 + 1 TY + 2. CRE | 
Many Fractons 6. To W ſeveral ſorts of Fractions, or many of one e ſorr, into one Denomin- 
fo oke , tion, by the Reduction proper to each of them. 
Examples s A „ reduced with * S. ſhall be 23? $5, 
4 8 # 3. 129 
and fo & and 2. reduced wich 222 th allbe ſ# 208 189 —n4 
2N 32 N 5? g 30 55 
and abbreviated, 1555 E. 5 : 8 OB : 
Prof of One part of Colfical Reduction hath the ſame faculty wich other Reductions, to 


Coſſical Re- prove the other part reciprocal thereto, as may eaſily be diſcerned without Example. 
duction. And moreover, by reſolving the Coſſical Fractions into abſtract Numbers, as before in 
the works of Whole Coſſicks, every part of Reduction may be fully proved. 


As in the laſt Example, ſuppoſing 2 be a Root, then ſhall each of the Coſſical Fra- 
ions be as at G, and the reduced Fractions found to agree in value without and with 


abbreviation. | 

13. = 209 =160 18 — 12 & =144 —24 _ 
6. SL 2 33 —2N = 12—2 

2 N 2 2 5 88 


11 


— 


30 55 = = 480 
Abbreviated. 3 MH 
E 183 —12N = 92 —2__ 
| 30 = 240 | 


CHA F. VIII 
Addition of Broken Coſſicks. 


e 1 N adding Coffical Fractions ; irt if they be Simple, and the Numbers and Coſſics 
Simple and © be of one Denomination, then add the Numerators, and ſubſcribe the Common 
Homogeneal. Denominator with the Coſſical Character: : But if the Numbers be not of one Deno- 


mination; 


we 


abis-: Vll. Addition of Broken Coſi ck. - 5 283 1 
mination, r 8 chem as Common Fractions, and then add their Numerators as F BOG £2 gs 
As to add = * 82 55, make the Total — + 2 5 55 a8 at A. * Examples, | 


But 40 1 to : 2 ail fr be 3 to 2e 3 then added, 2 * ih. 


gether 3, OT I 2 25 as at B. 


: GST. 
OE: & Xt = Cl, 
3 . | 


2, If the Collical Quantities of Simpl fractions to > te added, be unlike or Hetero- Simple je 
_ then 1 Vie _ by the Sign of Addition, or reduce them. e Heterogeneal, 


As to add 3 3 to = e, ler them as at C. or D. | Beanple 


OY. 14 | 
: 3 ＋ £ 0 D. 


3. IF the Fradiions be Compound, and of like Denominations in Numbers and Coſ- Compund and 
becks, then add the Numerators as Coſſicks are to be added, and ſubſcribe the Common Homogeneal. 
N 


A8 ? 18 1 N added to — ſhall make the Total? = as at E. Examples; | 


32 +2N 22 +1N $E+3N 
And — added to 1 8 55 


And 3 23 added to —— = N ſhall make the Total 3 Ln 95 as at G. 


N E. 5 52 TN F. 


e _gJN eee eee 
10 10% 102 5 20 3 203 . 


ſhall make together 


(Se 


ME tos 4: 2 - JA . 
| 1 G. 
r DN _$&—3N .» 
20 5 29 20% - 
* 5 


4. If the Numbersor Compound Coſſicks be not alike firſt reduce em and then i 
add their Numerators, as laſt above-mentioned. N 5 Fc and 


1055 — 5 S the y are firſt rodoced to the Denomination of Examples. . 
100 Bs, and then added and abbreviated, as at H. and 7. 
So Bſe . 50 5 N90 (& 


80 55 + 90 (& 1 60 Bſe — 30 37 


| de +953 "oO =3% © 60BF# 45038 +907 
* 1035 F 100 * 
100 B as 
Abbreviated in Numbers and Quantities. 
7, SB +5030 N __ 6BR +55 +gf* _.653+52+9N 
100 Be J . 


Alſo 


PI 8 
* 


1. e Subratiim 1 ae Goſs Lib. III. Pat U. 
t 2543 Jy HE to 2 5 77 N in like manner at K. The Total l where 


we f few) 
20 +35 +84 —4N 
FFF 


1633 +49 +63+16% —8N 
433 +109 +65 = 1253 +16 2 — 60 —BN 


6ſ& +6 £655 +85 +832 | 


Proof of * Addition of Coſſical Fractions is proved both by Subſtraction, as in the next Chae, 
l of and by taking ſome fit Number for a Root, and accordingly turning the Coflical Fra- 
Frattims, Aions into Abſtract, and after the Addition to parallel the Totals. _ 

As in the laſt Example, ſuppoſing 2 be a Root, the Fractions given to be added wil 


be in their leaſt Terms, — — and 25 1 added make 1 wats ' hos lo much is the 


added Coſſick. | 
23 +3z =8 8 +6 =14 . umerator.  Denominator. 
30 +4N = 2: = © | ro ry. + Ad =192 
4%, —2N =8 —2 =6 1 22 24 $33 = 32 
inn nne dee, 
a 344 336 


1 1 PR: 
0 1, fois 11 
9 + ; —) or 1, fois 75 


2 


"CRAP IX. 
Subſtration of Broken Coſſicks. 
| Broken Coſ- | N ſobſtracting Coſſical Fractions ; firſt if they be Simple, and the Numbers n and 


ſicks ſubſtra#t- Coſſicks be of like Denominations, then take the Lefſer Numerator from the 
- e m4 Greater, and to the Remain ſubſcribe the Common Denominator with the Coſſical Cha- 
SM racter. men the Subtrahend is the Greater _—_ the Sign to the difference. 
Examples. As to take 5 o from 5 o, the Remain ſhall be 7 e, aSat 8 


But to take 3 g 9 from 2 E e, the Remain ſhall be — 7 97 As at B. 


* i. | —1 
- 3 * I 2 . 12 
A. Ze - en B e 2e - 
e e e ee EI 
3 | BETA: 
Simple and 2. If the Numbers be not of one Denomination, or the Simple Coſſicks Heteroge- 


Heterozeneal, neal, then reduce the Numbers as Common Fractions, and then ſubſtract the Numera- 
tors 'of the Homogeneal, as above: But let the unlike Coſſicks be connexed with the 
Sign of 9 


Example. As to take 5 3 from 4 Z, the Remain after Reduction of the Fractions will be 7 5 
| 3 | 

as at . : | | | 5 

But if = 3 were to be taken from - e, I ſet them as at D, or E. 


3. If the Frattions be Compound, and of like Denominations both in Numbers "ey Conia 4 
cffcks, then ſubſtract the Leſſer Numerator out of the Greater, as Coſſicks are to Homogeneal. 

be ſubſtracted, and ſubſcribe the Common Denominator : But when the Subtrahend is 
: Greater, change the Sign to. the Difference, as before, | 


aps. 


As to take 1 7 from 355 the Remain vnde 5 dat F. 3 


erde tee ſow , the Remain will be 881 a8 at b. 
ir LUIS be taken from "= pay: rs 


An gif 2215 Eto about * oh the Remain will be 3 3 I, 
748 4 | 


64. 3N ” deduCted out of 7 7 a =; the Remain will be 3% + N 


105 —2 . 222 ; 8 eee 27 
24 1 12 39... 
K 35 33 35 
apt „ Ls - aogita 
32 N H. 1 25 —11 2 1 
| 6447N ed _32+5N eee e 11K 
F . 1 
| Tn | 40 
E 
IX —2N 4 KX — N 3 2 ＋N 
3 * 1 
105—2% 1035 —2&X 105 —22 
105 —2 K e 
4. If the Numbers or Compound Collicks be of unlike Denominations; firſt reduce Compuund and 
445 and then ſubſtra& their N umerators, as laſt above mentioned. Heterogeneal. 
9 N 
As to abate T2 from ? 16 K they are firſt reduced to the Denomination of 30 0» Examples. 
ad the Remain then i is 75 and abbreviated 7N „ as at L. 
mY * 2 


And ſo to take 7 + 5 from = 78 4 7 27 they are firſt to be reduced ſeve- 


rally, ** jointiy; z and then r the 3 is 3 E = N 2 as at M. 


Alſo 5 EE, ſubſtracted, as at N, 1 EIS 22 will leave remaining, 
166g Lis x- 4-8 33 TL8 N -4N 
——— hich will be abbr 

6174633 +85 +8 KE , 


Multiplication of Broken Cfſcks, Lib. Wm. Var * 


AM 4 JS 42 


455 +402 _495-+542 : 
5 82. 205 +27% "934% BY © 203-£272 e 
2 2 * 35 T . W — — 5 N 


— — 


bets 


ina d chad om 


Þ 
5 


1853 — 16 e. 3 
1255 +164 —60 —ÞN _ De ie e 


F 
N. 149, lng Wn 1 | 
Prof £4 I Subſtraction of Coſſical Frattions | is 3 as ; Addition _ bs nate th 


Collicks into Abſtract Fradions, by ſome apt Root taken at pleaſure, and after Sub. 
—_ of {traction made therewith, the Remains will be alike valuable. 


As in the laſt Example, taking 2 for the Root, the Fractions. given in their leaſt 
Terms will be — — and — , Which { ubſtrated the one from the other, leave 0 for the 


Remain, And loi is the Coſſical Remain 83% — 169 — 63 ＋16 2 — g N, becauſe 
the negative Quantities equally counterballance the affirmative. 


44, —2N =$ 2 =6-_ 1 : Numeraet: 

23 4+23T=8 += 2 855 D128 — 16 =128 
T * 9 ; 162 = 32 — 65 = 24 

23 ＋ * =8 +6 =14 _ r 

39 TN =24 +4 =28 © EN wats 160 


© 


3. .þ 0 : 3 
And as — —— =—;, oro; fo 160 — 160 S0. 
0 | 


2 


Beſides, if the Remain 8 35 — 166 63 4 16 2 — N be Coſfically added to 
435 -+ 108 + 63, the Number ſubſtracted, the total will be 1235 + 164 —69 — &, 


as above ; whereby Addition and SubſtraCtion of Coſſical Fractions are ſeen to be l 
ternate Proofs of 1 other. 


* 


* 


„ 


CHAP. X. 
Mlultiplication of Broken Coflicks. 


Broken Col- N 1 Coſſical Fractions; Grit if they be Simple, increaſe Numerator by 


* multipl;= Numerator, and Denominator by Denominator, as Common Fractions are multi- 


Simple 2 and annex to the Product the Coſſical Character due to the Total of both their 
In by: 


Exanyle. AS — S multiplyed by +1 5 0 ſhall make the Product 57, as at A, 
And — 0 with 2 7 and 4 7 ee together ſhall make the Product — 50 
at B. | OY, 5 
5 5 0 3 Indices. 
"my e 3 
33 5 2 8 
A, —3X— — . —PX—ZX—2 =— 2 
255 6 3 2 & „ 2 59 . 
| I2 8 „ 7 
Compounds 2, If the Fractions be Compound, then multiply after the manner of Compound 


Coflick LY 


N hat * 
7 * F * 4 FI * * WO 1 2 1 n "HF * nnn . * 
* g PR TX 1 a5 l cakes” E 8 4 O 1 7 re 3 41 -= _— * y N n * 0 FRET Oy * * 
ä * 3 q N - 5 7 * & 9 * N * > ” * 22 5 8 wy 6 
nn F ' \ 4 * 
% 7 1 
y 4 — 


Chap. XI. | Diviſion of Broken Coſſicks. =_ , 
Colficks, Numerator by N umerator, ; and Denominator by Denominator and both Top 
Colficks and Signs - and — of the produced Numbers are known, as it they were 
Whole Collicks. | | . e en 


'\4 


to multiply — by , the product will be . and abbreviated -_- 38 ai OR 
As 57.3 2 725 6% e % Bake AT 605 


1 i 2 N | 2 | 
And to multiply 23 * 2 2 by 8 ut - » the Numepators and Denomina- 
ESE of 1 AW TL iO 2 OD: 4 | 
1 „ 80 + 165 — 22, 8N 


| tors being multiplyed as at D, the product of the new Fraction is — D 
49 +85—12—2N_ „„ 


6 50 — 10 f 


and abbreviated 


C #3 1 1 8 
— X—” 2 
32 25 56 


e r 
1259 — 20 ſo my 
23 r „ enn 
. K 8 5 
86 +123 —8F 12 3p—20 ſe Denominator. 
J ˙ of In 
e +165 —2% —4N Numerator. 


Multiplication of Coſſical Fractions, is proved as well by Diviſion noted in the next Proof of 
Chapter, as by converting the Coſſical Fractions into Abſtract ; and after Multiplication _ Mus 
of them, comparing the equality in their Products. rale: 

As in the laſt Example, the given Coſſicks converted into Abſtract Fractions ſuppo- | 


lng the Root 2, are _ and 5 which multiplyed make the Product without abbrevi- 


. 20 me, 9 1 Dog Sage E 55 
ation 125 and with it 10 , Which agree with the new Coſſical Fraction in equal value. 
25 ＋3 R —2N =8 +6 —2 =12 3 Numerator. Denominotor. 
„„ = 328 89=64 125 .-. 
O ee ee eee 
4XT ZN S8 T2 =10 __ 5 432 — D— 
P/ ͤͤ ũw;:;mn mat; 4 — 
13 1 
%% | V5 
And as K 2 or 2 x , ſo n — 
| WI MR. 12806403216 
128 === 16 


CHAP. I 
Diviſion of Broken Coſſicks. 


T* dividing Coſſical Fractions ; firſt if they be Simple, multiply croſs wiſe, as in Broken Coſ- 
Common Fractions, the Numerator of the Dividend by the Denominator of the ſicks divided. 
1ivifor for the Numerator of the Quotient, and the Denominator of the Dividend by Simple 

the Numerator of the Diviſor for the Denominator of the Quotient : And thereto annex : 

the Coſſical Character due to the Remain of the Index of the Diviſor deducted from the 

Index of the Dividend, As 


— 


Examples. 


q _ EEE... — — + ji = 
n : | = — 4 OT - — 24 — - — — | a by 
oi 2 . KS. od 22 — 1 b = +: * = 3 . . r 8 1 8 = *3 * Fs =_ by \ hh . a 
& 8, — ot - e 5 Z 5 N 3 l FR \ l 2 8 1 Pe ＋ 2 **. n * +. 2 33 ND — CY \ - = — —_— 
jd . ab — - \ q _ vea <tr bes * - 7 1 = __ — — * b _ — —_ = . 1 f 8 1 E 
— — — . = "1 — 3 = _—_— - ä . * . 8 EA C . r 2 e 4 — 23 ons 42 2 1 2 n = . 2 
10 o = r . 2 — Drrta ON 4 Yy >= ——_— n — — r — — rate; J 8 r i x S2 . f N — £ K 9 
. EY 2 w _— _ 22 335 1 2 ES _ CEOS > = fo To 8 = DARES Sy _—-— WE : 7 7 Os 
2 r — 2 * n . — 4 — — By 22 Df — * — Los IS — 23 _— . - > w—_— = - * * * =. _ 7 
* 7 * — — 1 a 1 — — * * * 5 4 4 0 * „ = 288 1 * 2 . . Sa 
— ͤ ä — — — . — TEES 2 ＋ r . * 8 r — r —— 5 e 2 38> rr Rad — nn: r r & - RS A — * — 
2 ang a, 3 N E i 1 T 80 rr 5 7 * > — og — wang ey =g< 3 9 ——— -8 . SIS . —— — — — — —A— . ˙ eat 2 * 2 — = — I. wey — _ - —_— 
4 — r Os nerve oe — * Rs nn - , = — © | Ap ras I nope an — 0 SELL = — r = i 2 2 = 8 p * po . - — — — —— — - 4 * 
— * : ” 5 * * 9 — 4 — 5 0 — — Fa : — * — „„ 2 52 * 2 48; — r 5 . 2 = — DH— 
> N — — *. — 7a * —_— IX * 5 — —— — — — — — — — * . ” a a — ——ñ᷑ ᷑ ¾ — 5 — 5 — „ = —— GENS ö 2 
- - y : po g 4 2 = 009.25 wth 4 2 = 8 
- Fans 54: wh 2 ; ASE; Dn n 
- k ” = 


> Ze SL, > 8 
— D : 
= 
_ _ —— 
4 bo Mr” wn, — Ayo 
* 9 Y +: 
5 * => - Tn 
— — — — 
22 I — 
5 
r 2 8 
> — a 
Pre 


þ g 


( 


13 on of. Broken aſſet. Lib. III. Part b. 


Examples. og to divide bh, 2 5 the Quotient ſhall be = 66 fer aSat 4. or B. 


12 


And fant 2 255 ſhall 1 makethe Goren I * as at C. or P. 


7 1 


Nr 7295 0 4 | (N 75 os 


* 5 - © 7 5 s 


. 1 

Compound. 2, If the Fraftions be Compound, then * 4 manner of Gn Coſſi 
multiply the Numerator of the Dividend into the Denominator of the Diviſor, and 
contrariwiſe, the Denominator of the Dividend into the Numerator of the Divifor; 


and the Coſſicks and Signs ＋ and —, of the 2 Quotrenar Numbers, ſh 
as if they were 1 8 ae 1 7 7 all be 


As to divide = 7 by Tha 6 8vethi in the Quotient E rz or En as at E. or F. 
And ED * 1 divided by by 25 5 s . maketh the . to be 
48 3p +6033 — 648 N 5a 0. 0 5 AE 2 

1855 — 15 +15N 85 


2 | 1X) 2 (22 24N 
— = — F. ERS” 
62/ 5% 5% N 


48 5p Ade 
G. 1235 — 16 2 3 — 4859 + 60 35 ==] —8⁰ 2 
23 — 5N 43 +5N © 1835.-=$15. I N 
23835, —$15 + 5N +13 


93=3N\ 1233164 {4859 +6555 —640 —80 K 
45 +5N/ 25 — N ( 1833 —$13 +15N 


e rt % (din 45:8 wa N 

435 +5 N Sg 95 —3N 

4339 —640 | — __Y OT - 
25 6035 — 80 % . — 6% +15N 


Numerator 485 + 6035 - — 64.0 —8⁰ * 1855 —$15 +i5N Denominatdr 


Proof of Diriſion of Coſſical Fractions is proved, as s other Elementary Operations thereof, 

8 * by reſolving the Coſſical Fractions into Abſtract, taking ſome fir Number for a Root at 

Fradtions. RR, _ after Diviſion made, as in Common Fractions, the Quotients will be 
ound equa 

As in the laſt Example, ſuppoſing 2 for the Root, the given Fractions will be 

= and ” 3 * and the Quotient thereof _ , and lo is the Coſſical Quotient 


4356 +6033 —649 — 80 K. 
1855 — 51 3 4+15N 


Numerator. Denominator. 
12 22 35 — —162 =192 — 32 = 160 48 32 =3072 18%% —288 
25 — — 5 N=8 5 — 6055 = 960 + 15N= 1) 


95 —3N 36 — 3 =33 Sas on 303 
FRE = ak Oe — dase | —— 
45 +5N 16 + 5 TP . 160 5 5 210 


as 40 ls 160 „ 1120 3360 3 99 


HH 


— or beg abbreviated. — 


= Beſides 


0 


_ 4 , RE 
„ "—_ abr * 
pf 3 ES. 
s 


lf 
* 


4 # .] ; 

. : 49 +95 2 od 1 1 b : 33 +2 inn , * | 4 5 5 r 35 ＋ 27 9 
For if be divided * rt 2 the Quotient will be 
Rs 12 ö i ; 2 * * n ; „ e ; ys CORO 3 Pp 


4 


* 


the Diviſor, the Product abbreviated will be 1255 43504135 which 


el op l acied 1d e viggode ee 2005 otod eee 
nevertheleſs is but equal in value to the Dividend --- : A vas by the Root 2 appeareth. 


We 
* 


# * £223 Sa ne 
1123352192 36 2 . [6 
„% Yuma: oh 300 rl gt 

5 . Ee 1 1 £26 3 an 5 81 05 96 ns 9s 61:8. 


JE 1 1 
1 


 Figuration of Coſſicks. 


O Figurate any Coſſick is Coſſically to multiply the ſame, be it Simple or Com- 


pound by it ſelf to produce the Square, and that again by the Root to produce Clicks pro- 
the Cube, Cc. as other Figural Numbers are produced. 8 duced. 

As to produee the Cube of 2 2, or the Square of 2 2 + 3 N, their Figurate Mul- 

tiplications bring forth 8 + for the one, and 45 +12 Rx + N for the other. 


. e 


Square 43 45 T 


Examples; 


F) 


- 


Cube 89 43 F122 TN 


In extracting the Root of a Coſſick ſeveral tliings are to be noted. For firſt, every ,,,...,. no- 
Collick is not Coſſically Rooted, no more than every Abſolute Number is a Rooted fed in extrad- 
Number. But thoſe Coſſicks are Rooted, which have a Root agreeable to the Figure ing of their 
or Character of his Quantity; and therefore no Coſſick may be properly called Square, As. 
Cubick, or otherwiſe Rooted, except the Root of the Coſſick agreeth with his Cha- ie) vo, 
racter. So 8g is a Cubick Coſſick, and his Root 2/2; becauſe 8 is a Cubick Number , zyyeg. 
agreeable to his Character . But 8 3 hath no Coſſical Root, becauſe 8 hathino Square 
Root agreeable to the Character 3, neither is it a Cubick Coſſick, although the Num- 
ber have a Cubick Root, becauſe the Cubick Root is diſagreeable to the Character 3. 
Likewiſe 169, is no Rooted Coſſick, becauſe 16 hath no exact Cubick Root; but 165 
is Coſſically Rooted, and hath 4 & for the Root thereof. 
2. Simple Cofficks Compound in their Characters are not Rooted, unleſs the Num- 2. 
ber annexed will yield a Root according to the compoſition of the Character. So 16 55 Which Simple 
becauſe compound of the Square twice, may either have a 34, ora 35, the one Comes 4 
4.5, the other 2 1. And 4 35 hath a Square Root 2 3, but no 55 N agreeable to the Ine are 
whole Character. And 9 39 hath a 37 which is 3 9 agreeable to part of his Character, routed. 
but no 3p Root anſwerable to the compounded Characfer.. 
And therefore if any Coſſick Compound in his Character have a Root agreeable to h many 
his whole Character, then may he have alſo as many Roots as their be parts in that Roots ſuch 
compoſition ; For ſo 4096 33g hath not oy a 55% Root, which is 2 2, but allo : th, ay have. 

| e e e | oot 


= g —— — — 
EI —— 

— Ie wang 7 

r RF 


| What proper to Coſſick a Rooced Collick, and the Number annexed to the leaſt Denomination of that 


| 4. 
What in the 


s l 
- _ 3 * - = TAY a L — — 9 = = 
l — RL) \ \ , ä 5 - NE l — = — 8 * r ie tons / va r a D ds 2 
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* 2 5 * . 5 r wn IT; 2 — 00000000 p * 
— * by NH 
, 4 . ny " 
- E Z ® 


ob, Figaration of Coſſicks. Lib. MI. Party. | 


| Root wich is 4.3; andthirdly a 585 Root which is g o, and fourthly a # Root which 
1633, andlaſtlya 3 Root which is 64 ½ nit e 


3. Compound Coſſicks, if they be Colſically Rooted, muſt fir have their _ 


4 Us 


_— Compound Coſſick, muſt be a Rooted Number of the ſame kind or denomination wich 


3 8 Coſſick. As in the Example above of 43 +12 & + gN „ the great 


Iick 4 3 is Rooted; and tlie leaſt Denomination 9 N is a 3 Number. | 
4. Ina Compound Rooted Coſſick, every part that is not a Rooted Coſſick is a mem 
EE the berween the greateſt Coſſick and the leaſt Denomination in that Coffick. And if 2, be 
e Rocted one Denomination, then N ſhall be another : As appeareth in the laid Example, Where 
Wo alſo is 12 2 to be ſeen a mean proportional between 9 N and 4 3. 
Others not with Other Coſſicks that ſuit not with theſe particulars, are either Surdes, or ſuch affected 
theſe properties Coſficks, whoſe Roots are not properly Coſſical, but being equal to ſome other Num. 
what they are. ber, the inveſtigation of their Roots are to be ſought hereafter among'«Aquarions,” 
Root of a Sim- heſe things premiſed, to extract the Root of a Simple Coſſick, extract the Root 


extracted. the Root be ſet for the Denomination. IND os Hoh © 
Examples. As 9 3 hath for his Root 3 55 and 64 g hath 4 & for his Root. 
And if the Simple Coſſick be Compound in the Character, then as in the former 
Book in Figural Numbers, ſearch out the Root from the Number, and affix thereto the 
eee, eo po bp | | . 
As if from 256, a Number of the 8 Quantity from the Root 2, I would ſearch out 
the 335 Root, I find it 2 2, as at A. If out thereof I would ſeek the 33 Root, ! 
find it 4 3, as at B. And if the 3 Root, I find it 16 33, as at C. AI 


So alſo 72939 gives the 3p Root 3 2, as at D. And the o Root 9 5, as at E. A 


the 3 Root 27 e, as at F. k "im | 
x10. Jay nanny s 
RS, x 


2% 35 5 
1 A. 256 | x6 | 4] 2+ 3. 256 14645 Ml 0. 6 256 | 16 35; 7 


ple Coſſick of the Number according to the Character of the Quantity, and let the Character of 
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fs But if the Coſſick be Compound, then prick your Coſſick according to the Quantiry 


Compounds ex- Whoſe Root you would extract, as was before taught in Figural Numbers in the Second 


tracted. Part of the Second Book; and out of the Left Hand pricked Coſſick, take the Coſſical 


Root, and place in the Quotient, with half his Coſſical Denomination, for the Square; 
the third part for the Cube, Gc. as was noted before in Extraction of the Roots of 
Aſtronomicals, and proceed with the reſt of the work as before in Figural Numbers; 
Coflical Extraction differing therefrom no otherwiſe than as Coſſical Addition and Sub- 

| ſtraction, Multiplication and Diviſion, differs from that of Integers. -  , _ 
Example in As to extract the Coſſical Square Root of 16 335 — 16 Bſ& — 20 3p {20 8 +533 
the Square. — 69 +15. The pricked Numbers will be 1 3, 5 35, 20 Ze, and 16 235, in 
| which laſt the greateſt Coſſical Square Root is 4 35; for 16 being a Square Number 
hath 4 for the Root, and half the Index of 335 which is 8, is 4, whoſe Character is 
33. This Root doubled is 8 55 for the firit Diviſor, which dividing — 16 Bſd gets 
— 2.8 for the Quotient, and the Square of — 2 g is . 4. Zo to be ſubſtracted from the 

next Right Hand Prick : And then doubling the Root, and proceeding to theend of the 

work, the whole Root obtained is 455 — 29 — 353+ 1 2, as is obvious at 6. 
Example in Allo to extract the Coſſical Cube Root of 29799 {$4 335 —72Bſ& — 13639 
the cube. I 96 6 +9635 — 64. Thepricked Numbers will be 649, 136 Ze, and 27 9 
in which the greateſt Cube Root is 39; for 3 is the Cube Root of 27, and the Inder 
of 99 is 9, whole third part is 3, the Character of which Index is 6 : This tripled is 
9 e, and multiplyed by the Root 3 b is 27 39 for the firſt Diviſor ; which dividing 
+54 355 gets ＋ 23 for the Quotient, The other parts of the Gnomop and pro- 
ceedings in the work are plain at . ert e e 405 . 


1 of Gs 


Square 
— 227 + 8 45 
55 webe 5 9 W —60 ade TTY 
1 2 FI „ 
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ITE are LEED OY 


28 b —244 85 
4 e 14 2 88 IF L, 
27% | 


1 85 2 5 
es * 108 Bſe e —1445 THF ( 9. 5 : 


Theo one part of Coſſical Figuration* ſerves for Proof of the other ; that is, produ- Proof of 


Qion by Extraction, and Extraction by Produdion del Numbers before Coffe! 
exemplitied clearly ſhew ; ; and here — further be fre ar av K.; Where the Pro- ration. 


i 
— 


at I. 

ductions of the Simple Collicks, whole kane were before extracted at A. B. C. and 

D. E. F.; and at L. and Ad. are the Productions of the Compound Colficks, whoſe 

Roots are extracted at G. and H. ; 
But beſides, if the Coflicks be reſolved into Abſtract N umbers, and the Figural 


Roots thereof be taken, the — wills not _ with the Coſſical yy unleſs tome 
miſtake occalion i it. | | 
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FT = "opp = 8 4 er oi Me. w_ 
43+ nibh iG 95 2 36 
45 2 5 ö 16 32 1 6 
16 33 4 0 27 9 3 216 
1655 4 Ws 270 3 216 
96 256 189 1296 
16 256 54 216 
„ — — 6 432 
256 355 2536 © 729 5p — 
— 1280 — 45656 
65536 


65536 = 256 3355 by the Root 2. 46656 * 729 Zo by the Root 2. 


Proof of the Compound Coſſical Extraction. 8 
- on 
Root 455 — 29 — 35 + 1% 
455 — 20 = > ＋ Iz . 5 
— 8Bſ8 + 432 + 6 f - 2335 
op + 6ſ8 +955 —39 


4 0 —235 22 5 
Square 16355 —169{@ —30Hs +20ſF + $33 —60 +1 . 
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EX T after Coſſicks follow in order Surdes, as the fifth ſort of Numbers Surdes placed 
eſpecially Contract, and the ſecond of thoſe whoſe Denominations are ex- as the fifth of 
preſſed, becauſe of the variety and uncertainty thereof, bpecial Con- 

Surdes are Irrational Numbers, as before in Book 1. Par. 1. Chap. 2. 4 ar . 
and Book 2. Par. 2. _ 3. Was noted; that is, Numbers ſet for Roots they po e 
| that cannot be expreſſed by any Abſolute Number: Or Numbers whoſe Roots cannot 25 
certainly be expreſſed by Integers, but beſides the Integers contain ſome broken part 
or parts thereof. As the Square Root of 2, 3, 5, 6, or of any other Number that is 
not a Square Number. So the Cube Root of 2, 3, 4, 5, or of any other Number 
that is not Cubick. And in like manner any other Root of any Number that hath no why { caled. 
ſuch Root exactly to be meaſured by Whole Numbers, cauſeth that Number to be 
called a Surde Number. And perhaps the Reaſon why ſo called, it being abſurd or irra- 
tional to attribute to any thing, or ſeek out thereof a Root or other thing not there to 
be had. Latus inexplicabile (faith Alſted) dicitur, aſymmetrum, incommenſurabile, in- 
communicabile, irr ationale, & ſurdum, quia ejus explicatio 4 nobis, quaſi exaudiri ne- 
| qieat, ut ſurdam buccinam, ſurdos ictus, dicimus qui difficulter & obſcure audiantur. 

Encyclop. lib. 14. pag. 830. NE ans | 
| The Denominations of theſe Roots being different according to the powers of Num- Denominators 
| bers before-mentioned in Figural Numbers, maketh it neceſſary to expreſs them. And why expreſſed, 
for the Reaſon before rendred in the Firſt Chapter of Coſſicks, by ſome known Chara- and how e 
ders to diſtinguiſh them the one from the other. Which Characters, as in Coſſicks, Characters 


are arbitrary and mutable at the pleaſure of the Operator. arbitrary. 
ln the enſuing ſurvey of Surdet, the following Characters are uſed with their ſigui- ,,,..5... uſed 
fications, thus; | in this Book. 
Characters. Significations. 


Root. Divers ſet this for the Square Root, 
. or V orVV Univerſal Root. 


W or V3 Square Root. 

w or Ve Cube Root. 

ww or V 33 Squared Square Root. 
ww or V8 Surſolide Root. 


And ſo increaſing the Minnoms according to the Index of the Figural Number, or coſſical Cha- 
adjoyning the Coſſical Character of the Power to the Character for the Root, Y, you raders beſt fir 
ave a Character for any Surde Denomination. Wherefore if I ſee 3p 8, I read it he Higher 
the Zenzicube Root of $8. And fol underſtand by this Character ww 8. And the 4 re 
like is to be done with others; only becauſe the Minnoms increaſing in the Higher Powers 
take up more room, and are not ſo ſoon made as the Coſſical Characters, it is better to 
ule them altogether for the Powers beyond the Zenzicube. | 
5 "Et Beſides 
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Surdes have 


Of Surdes, Lib. III. Part y | 


Beſides the taking Denominations from Figural Numbers, and borrowing the Co 


Hour +. l 
— — — * nnn 
, 4 Y 
= 


ficiety with Characters for them, Surdes admit into their ſociety Rational Numbers; that is, 
Rational Num- „%„ͤ — of R aire <a hea - be — ae] by 1 . . « hi y ro money l ch 
we "Numbers whole Roots may be expreſſed by Integers. As w 4, the Square Root of 1 
3, } 


— — — 
oe 


o - 8, the Cube Root of 8; avd tuch others: For the Square Root of 4.is 2; 


ſo is the Cube Root of 8; and fo conſequently no Surdes, but often ſet thus 1 


- = 
= by 
+6? 5 
2 
3 a = | 
— eros wn — oe — 
— 


* N and Abſolute more apt Operation. And ſo alſo Abſolute Numbers not Rational are ufed with der 
5 Numbers. as well as Coſſicks. And Coflicks themſelves I have ſeen wrought together with Surge, 
ih Il Nature of Surdes are Simple or Compound, Integral or Fracted. Of Fractionary Surdes, fe 

? i} | Surdes. Chap. 11. followipg. 3 A * 1 S. a 5 : 

A Integral «ad The Integral Simple Surdes conſiſt of one Species or Denomination : As w 57 Which | 
— Simple. is to be read, the Square Root of 5; ſo Wg the Cube Root of 4, and the like of 
1 others. | C l 3 
| Integral and Compound Surdes conſiſt of different Species, or divers Simple Surdes, or ſome 


Compound. | Simple Surde' with another. Number ſet for N 

5 particular, when the different Denominations compounded by the ſigns I or — * 
both, are to be conſidered diſtinct as to their Roots. As Ws + Ws6, which Gonifet | 

the Square Root of 5, and the Square Root of 6. So W6 — Wy denoteth the 


- Square Root of 6, lacking the Square Root of 5. In both which, and ſuch Others, - 


* 


. and are of two ſorts, to wit, Pur. 
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„ 
— 
= = >. > oa; 
: > 5 


To l 
„er 
8 . 
* * a: wy — Is 


* n == — 
o 3 ja o > — 4 
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A; 


their Roors are conſidered 5 two diſtinct NOONE. 1 | 
8 Univerſal, when though the Quantities conſiſt of different Species, yet the Root af 
1 the whole compounded 5 is to be underſtood thereby. 35 V Ar 5563 tn 
Examples. it ſignifierh, that the Square Root of 61840 be added to 5, and then the Square Root 
of that ſumme is to be taken for the Root Univerſal and ſumme of that eompounded 
Surde. S0 V:6 - 35; here the Square Root of 5 is to be taken from 6, andthe 
Square Root of the Remain is the Root Univerſal. See further of theſe Chap. J. 44 
dition of Compound Surdes. N 71 5 Vintl To Siu f | 
Compounds  - Thefe Compound Surdes fall again under a threefold Conſideration : 1, In thei 
otherwiſe con- Signs, 2. In their Characters. 3, In their Numbers © | 
ſidered, 1. As to their Signs, two Surdes, or a Simple Surde with a Rational or other Number 
Page = „ Cconjoyned with the ſign g, are called Binomials, and ſometime Bimedials; but con- 
Binomials or joyned with the ſign —, they are called Reſiduals or Apotomes. If three Quantities be 
Bimedials. conjoyned, and bur three, they are ſometime called 774nomials. But generally where 
Reſiduals of the compoſition hath more than two parts, the Compound is called a Polynomial or 4 


4 


Polynomiak Ks Multinomal, that is a many named Number, as was before noted in Coſſicks. 1 
Multi f mn $3.4 2% ; , 3 5 : 850 (14 {SIR % bs 54 
| 8 | | Examples of Binomials, us 
Binomials. 3 | Ra tb ob : | 
3 +W8 That is, 3 more the Square Root of 8. 
V24＋4 Is, the Square Root of 24 more 4. | 
W 6+ W2 Is, the Square Root of 6, and the Square Root of 2. 
w S N Signifieth, the Cubick Root of 9, and the Squared Square Root of 8 
Reliduals f | Examples of Reſiduals. | 
Og 25 —W8o That is, 25 lacking the Square Root of $0. 
160 — 9 Is, the Square Root of 160 wanting 9. 50 8014 
WISO —W6 Is, the Square Root of 180 wanting the Square Root of 6. 
100 — W 30 Signifieth, the Cubick Root of 100 abating the Square Root of 30 
Polynomials, @—" | 5 938 Examples of Polynomials. 
3 +W1o-|-wyg hat is, 3 more the Square Root of 1 o,and the Cube Root of 5. 
100 -W 12 -]]M Is, 100 lacking the Square Root of 20, and the Cube Root of 5: 
4 +wi30o —Ws6 Is, 4 and the Cube Root of 30, wanting the Square Root of 6, 
W8 +100 -W -W 40 Signifieth, the Square Root of 8, added to 100, lack- 
ing the Squared Square Root of 7, and the Cube Root of 49. 
2. 8. Compound Surdes are conſidered in their Characters, and ſo they are divided 
| In Characters, into Homogeneal and Heterogene al. e e | | 
wel Huomogeneal, when their Characters or Denominations are one and the ſame: Hir: 
geneal. rogeneal when contrary, e 


Examples 


* . 

* * 
3 * 
D Nr * i 

' MD $*, 
F , 

5 * ; * 

- x - *. = 5 * 
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| 21010 534 15 gt Brampler of 
' candy wait ee n SOT S 1815 Homogeneals: 
inomials W 5 + Ws ow 9 widr tr), WWi1ig kwwis | 
| Refduals ] —Ws © wo —Wwo _— awig—uwit 
Polynomials w' 5 + ww 6 ww 4 — ww 6 kvwis —vww20 
FC 
pinomials Ws ws wy es awith e 25 
Reſiduals Ws —wWs wg —wwl 4 - 15 
Polynomials ws + ww 6 +-W3. ww6 + W3 * 


3. Their conlideration in their Numbers divides them into commenſurable and in- 3. 
commenſurable. . N © REES, 
Commenſurable, called alſo Sy mmetral, is when the given Numbers have a Common 7 wumbers a 


Diviſor, that will reduce them into leſs Terms of like natur. N Commenſurable 
- | | | | LESS | KOH 8 3 . 2 2 or Symmetral. 
Examples of Symmetrals. 1 Examples. 
Binomials vw 8 14 ww 3 Common Diviſor 1 "a 
Reſiduals 1 wy 81 en bs e 1 a 
lynomi 48 + W795 — yy  Diviſar 3 
Polynomials ww 24 + WW 81 — W 192 SO Diviſor 3 


Becauſe by theſe Common Diviſors, the Square Surdes will be brought into Square 

Numbers, and the Cubical Surdes into Cube Numbers, they are therefore called Com- 

menſurable. For by the Diviſor 2, will 8 and 32 in the upper Binomial and Reſidual 

be brought into 4 and 16, which are both Square Numbers. And by the Diviſor 3, 

both 8: and 2.4 in the lower Binomial and Refidual will be brought into 27 and 8, which 

are both Cube Numbers. And by the ſame Common Diviſor 3, will the upper Poly- 

nomial be brought into 16 ＋ 25 — 9, which are all Squares or Rational Numbers, 

and the lower into 8 + 27 — 64, which are all Cubical Numbers © © «© 
Incommenſurable, or Aſymmetral Surdes, are thoſe which have no ſuch Common Incommenſura- 

Diviſors. 0 1 e e e On Ln e fic n roar dle or * 

| metral. 


| Examples of Aſymmetrals, { Examples. 
Binomials Wy E Ws wo w8 WW 12 + 1ww19 5 
Refidualss W6 — Ws 8 - N 2 — 19 

Polynomials W 6 C ]) 33 W6 Fwy RF : 


Numbers thus Commenſurable or Incommenſurable are ſaid to be Commenſurable cnmenſurable 
or Incommenſurable in Power ; to difference this meature of Numbers from plain Com- in Power how 
menſuration, ſpoken of in Fractions before. For Numbers may be Commenſurable, wk hp from 
as 2 and 12, yet Incommenſurable in Power: But 3 and 12 areas well Commenſurable CY 
in Power as other wiſe, ſeeing 1 2 divided by 3 gives in the Quotient 4, a Square Number. 

Symmetral Surdes are diſcovered from Aſymmetral thus: Divide the greater given ane Pi + = 
Number by the leſſer, and if o remain, then ſhall the Quotient be a Number of the 1 5 „ 
lame nature with the given Surdes, that is Square, Cube, or other like Quantity ac- | 
cordingly, if the Surdes are Commenſurable. But if any thing remain upon the Divi- 
lion, reduce the Fraction into its leaſt Terms, and then reduce all into an Improper 
Fraction, and this ſhall repreſent two Figural Numbers of like Quantity with the given 
Surdes, if they are Commenſurable. And to find the Common Divitor do thus: If o 
remain upon the Diviſion as aforeſaid, then by the Quotient of this Diviſion, divide the 
leaſt of the two given Surdes, and this laſt Quotient ſhall be the Common Diviſor. But 
if the Diviſion left a Remain, which is to be brought, as aforeſaid, into an Improper 
Fraction, then by the Numerator thereof divide the greateſt given Surde, or by the 

enominator the leaſt, and this Quotient ſhall be the Common Diviſor. | = 
 ASW8 EW 32 was before counted Commenſurable, and the Common Diviſor 2; Exam et. 

auſe if 8 divide 32, the Quotient will be 4, a Square Number agreeable to the Surde 
and © remain; and by this 4, if 8 the leaſt of the two Surdes be divided, 2 the Com- 
mon Diviſor appears in the Quotient, as at A. But if W12 ++ W147, be gens capri 


e 
37, rn 
= CO ON ORE 


SO Reduftinof Surdes, Lib. III. Party. | 
then aſter Diviſion, becauſe 3 remains, I reduce 3 with 12 the Diviſor to +, and ther 


12 inthe Quotient and this 3 into an Improper Fraction, which is 42. and bei 

. La Oy of 3 nature m_ the given Surdes, ſhew them to be Bowen bu 
| viding 147 by 49, or 12 by 4, the Common Diviſor is found in the One;l,? 

to be 3, as at B. Examples of Cubes ſee at C. and D. * 8 * . 


A. 3 80 A Square and 0 left : Ergo, W8 + W 32 are Commenſurable, 
8 | 3 - | 
0 Common Diviſor. 9 
B. 247 124 or Squares: ErgoW 12 W147 are Commenſurable, _ 
22 | '2 e 


247/, 22 33 
: pf 3 * 3 Common Diviſor. 


6 . pe 0 A Cube and o remaining Ergo, wW 16 +w 128 are Commenſurable, 


x6 
* 2 Common Diviſor. 
r OO, od Fl 
D. = 33 or Cubes: Ergo, ww 24 + wv $1 ate Commenſurable. 
| By 247 | 8 | | 
27 3 0 3 WR Diviſor. | ; 
Symmetral Some Symmetral Surdes may have more Common Diviſors than one, which is thus 


een may known : Divide one of the given Surdes, according to his Quantity, by any Number 
Commun Divi- Of like nature that will part it exactly without leaving a Remain ; and by this Quo- 
ſors than one, tient divide the other given Surde, and if this ſecond Quotient be a Number of like 
| nature, then thoſe given Surdes have more Common Diviſors than one. And ſo pro- 
ving with all, leſs than the given Surdes; ſo many Quotients as will hold this tryal, ſo 

many Common Diviſors have thoſe Commenſurable Surdes, | 
Examples. As in the Square Surdes above at A, if 32 be divided by 4, it giveth 8 in the Quo- 
tient ; and if this 8, divide 8 the other given Surde, the Quotient is 1 another Square 
Number, therefore ſhall 8 be another Common Diviſor to W8 ＋ w 32 beſides 2 

found out as above. - == 3 „ 

So in the Cube Surdes above at C, if 128 be divided by 8, it giveth 16 in the Quo- 
tient And if this 16 divide 16, the other given Surde, the Quotient is 1, another 
Cube Number; therefore ſhall 16 be another Common Diviſor to 16 4+ wv 128, 


beſides 2, found as above. 


W32(8 8 28 26 


Surdes not ſo All further needful to this Chapter is, That Authors do not ſo ſtrialy obſerve to place 
2 ad 1. the Greateſt Surdes foremoſt, as they do the Coſſicks; but ſometime the Leſſer Surdes 
eff Reems. are ſet to the Left Hand of the Greater. But agreeable to Coſſicks in the uſe of the 
Uſe of Signs s ſigns with or without Aſteriſques. And where — is not ſet + is underſtood, 


in Coflicks. 


* 


CHAT IT 
Reduction of Surdes. 


36 Jan ed%- J IN der Reduction of Surdes is comprehended, To leſſen theit Terms, and alter 
their different Denominations into one: Both ſometime called, Alteration of Suraes. 


L. . To leſſen the Terms of a Surde is but abbreviation And as all Comms 5 
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neal Surdes, or one Surde with an Abſolute Number. 


Chap. II. Nedaction of Surdess | 397 


gions will not be abbreviated; fo neither will all Surdes have their Terms leffaned. | 
zur when the Denomination or Character is a Compound Coſſick, and the annexed 
Number hath a Root that may be expreſſed by part of that Coſſical Character, then 


reduce the Number and Character thereto accordingly, by extracting the Root of the 
Number, and clearing the Character of that part of the Compoſition. = 


* 


"as „5 5 and 1 35 81, the Characters being compounded of 5 with z in the firſt, Examples 
and A with e in the ſecond, and the Numbers 25 and 81 being both Square Numbers, 
the Square Roots thereof are to be taken, and Square in the Characters abated from 


© both their Quantities, and both are to be expreſſed in leſs Terms by /3 5 and 9 9, 


ot 5 and w 9. 5 — 

80 alſo 39 27 may be reduced to theVZ 3, being diſcharged of . And VZſe 33 
may be abbreviated to the V5 2, and diſcharged of &. — 
2. To bring the different Denominations of Surdes into one, belongs to Heteroge - To reduce 

Fa, © Surdesfoone 

(10 lf an Abſolute Number be given to be reduced into the Denomination of a — 1 
curde, then multiply the Abſolute Number according to the Denomination of the Abſolute Nuni: 
curde; and ſex reien 9 

as if WS and 2 be reduced into one Denomination; 2 muſt be multiplyed Squarely, Examples. 
becauſe the Denominarion of the Surde 8 is ſuch. And ſo will the Numbers ſtand thus, 
S nod W-44r0G det ON , GOT MEET TOFU WIT a 264 CDT. Ha by 
And if W 9 and 4 bè reduced into one Denomination, 4 muſt be multiplyed Cubi. 
cally : And thus reduced the Surde ſhall be / and ww 64. _ 

(2.) If two different Surdes be given to be reduced into one Denomination, and Surdes with 
their Indices be uncompounded ; then alternately multiply che Number of the one , 
Surde according to the Denomination of the other, and to both the Products adjoyn Indices. 
both the Characters for the Common Denomina tor ee 

As if WS and - io were to be reduced to one Denominator ; then muſt 10 be 
multiplyed Squarely and 8 Cubically, and each production ſhall be Square Cube, ſer 
alter the manner of Surdes thus, / 5 100 and 3e 5 12; or thus, VV IOO and 


| 


Example; 


/38x8x8 = 51272, 
p10 $19.== 100m" |. 


\ 


But (3.) If the Indices of the given Quantities be Numbers Compound, then by the Surdes with- 
greateſt Common Diviſor divide them, and then by the leaſt Terms of the Indices mul- Compound 
tiply alternately as well the Indices of the one by the other for a new Indeæ, as the Indices. 
Numbers given by the Powers of theſe alternate Indices for the reduced Surdes. 


As 23 10 and / 7, thus reduced ſhall be V3 1000 and V32p 49. For the Example: 


' Index of 33 is 4, and the Index of 3s is 6, the Common Diviſor of 4 and 6 is 2, which 


reduceth the one to 2 the Index of 3, and the other to 3 the Index of ; therefore 
alternately Squaring 7 it is 49, andi Cubing 10 it is 1000, and multiplying 6 by 2, or 


4 by 3, the Product 12 is the Index of the reduced Powers, which is 35. 


[12] 1000 21 49 
8): -{4-£63 10-8): een, 
( | 
Beſides the Proof of that ſort of Reduction which leſſeneth the Terms, by exalt- procf of 


ing the leſſened Surdes into the Powers from whence they were abated ; and recipro- Reduction of 
cally chat ſort of Reduction which increaſeth their Terms and Denominations, by ex- Surdes. 
tracting the Roots, and abating the Characters of the Surdes accordingly ; all ſorts of 
Reduction of Surdes may be proved, by ſuppoſing Rational Numbers inſtead of the 
durdes, and working with them as if they were Surdes. | "6.00 

As in the former Example, where V 33 25 was reduced fo W.; therefore if 5 
be multiplyed Squarely, it ſhall be 1w 25 : And in Rational Numbers it is evident 
that W 4 and the 441v 16 are equal, being in each but 2. Bree by 

Again in the ſecond ſort of Reduction, and firſt Example, there 2 reduced to a 
Square Denomination ſhall be 4, the Rational Number, and /S and w 4, is all one 
3 WB8and 2 ; for they are both equal: And ſo is the ww 64 of 4 Abſolute Numbers in 
the next Example. | by | I ia 


ggg . 


298 


Addition of Simple” Surdes. Lib. III. Part U. 

Likewiſe if W 42nd the ww 27; both Rational Numbers, be reduced to one Deny. 
mination, they ſhall Be 3p 64 and V5 29, agreeable to the next Example of Re. 
duftion: And the 3e of 64 being but 2, equal to the WA, and the So of 77⁸ be. 
ing 3, as the 27 ſnew the Redbcten riglit. 

Moreover, agreeable to the laſt Example of Reduction, if T tale 33 16 and the 
Y, that are both Rational Numbers, and have 2 for their Roots, and reduce 
them to one Denomination, they ſhall be 559.4096 and 337 40965 and be equal'ty 
the other. For the 0/33 of 4096 is 2; whence may be alſo obſerved, tharif the 
Roots of the given Surdes be * the reduced Surdes wil be equal. 


. 


» i 4 LS 1 33 watch. — G N 
I * 


© H A p. 1 T3 
Addition of Simple Surdes. 45 


Addition of O underſtand Addition of Surdes the better, it is meet to wih ben. Sb 
Simple Surdes. el 


(Homogeneal and Commenſurable. 
Simple Ma ies and Incommenturable., 
Into CRE eneal. 
articular. 
| Cornpoun d A. 1 
1 1. To add tuo Simple Surdes that are both meg eee and Commenſurable, divide 
Hhmogeneal * by the Common Diviſor, and extract the Roots of the Quotients, then multiply 
and Commen - the Total of the Roots Figurately according to their Quantiries, and this product mul 
farable. tiplyed by the Common Diviſor ſhall be the Total of the added Surdes. 
Examples, As to add W12 and W147; both Numbers divided by 3, the Common Diviſor 
| giveth 4 and 49, which are Square Numbers, and their Roots 2 and 7, the Tora 
_ Whereof 9 multiplyed Squarely produceth 81 ; this rar alas by 3 is 243. Sis 
W 243 the Total of Wi2 +W 147, as at A. 
Allo to add ww $1 and ww 24, Commenſurable alſo by 3; after Dirigon thereby 
the Cubes are 27 and 8, and their Roots 3 and 2, which together make 5, the Cube 
whereof is 125; this myltiplyed by 3 produceth 375. So is WITS. the [ogg of 
wi 31 + w 24, as at B. 
An Example go unten Square Surdes is ſer at C. 


B. 4 


Addends W1z 1 wW $1 . | , uu 648 {nd yoeo 
3) - a NF. 4 3) — ! 1 8 
e 27% B89 8135 625; 5 
i 3V ＋ 2 37 K 
. | N 15 
9% - {4 35127 
815 „„ 4096 55 
3 3 8 
Totals Wa. NOS vw 32768 


Where the Data If the given Surdes have many common Diviſors, any one of them n may be oled. 


have many As in WI 152 + W 288, there are 5 Common Diviſors, Ve. 8, 18, 0 and 7²⸗⁵ 
Common Divi- 


fore, the Addition by all which agree to be W 2592, as in the Operations following, 
Examples. 1152 + W 288 3 1 1152 ＋ W 288 i W 1152 + W288. 
| 2)— 9＋ 323 eee ee 1 = — 
$765 1443 1445 365 643 165 
NF: 0 THE 12 + 670 BY + 4% 
36 dic! IS 
36 % 132 I2% 
12965 3245 1445 
2 rs 8 
W259 2 W 2592 W 2.592 7 


̃ | * | 93 44. 0 ty ©. 4 N 
Chap. III. Addition ef Simple Surdes. 
Wiiga 8 WAE Was: 
eee 24140 | —_— »; I ny 5 » 1 
= : p- 4 w, # * 49% 3 w# ba. _——— g 


Q * 
0 » F & J 8 2 — a * - 4 4 Fa 7 . 8 * 
py . 1 ? F ' 4. & ” 
1 ' , 
: « 6 ; | No 4 4 h > y 
2 1 * 7 . "0". - p 5 
# 47 0 * « * * 1 0 8 , A * . . 
3 U ( 
5 , Ny . * 
pn Ms! - %. '% my . 
8 va 9 4 \ 1 * 4. ; o 
« * * 
my . * I „„. 


happeneth when the Numbers are Commenſurable, or Rational Numbers uſed as — 


as at D. and E. 


Addends W +Wi2 mW3 ＋ W412 
1 12 ET. K 12 
5 | 
Totals W277 Wig +120 Wig +W 144. 


18 0 | | W 29 5 


if Square Surdes are not thus reducible, they with others of higher Denominations When not 

row vegas, although Homogeneal, are to be joyned together with the fign of Reducible, 
[ton +, | 

As to add W 6 and W 7, they are ſet thus, WG TW). Examples. 

And to add yw 6 and ww 7, they are ſet thus, WG + ww J. 5 | 

Yer lome ſer the Square, although Incommenſurable, after the form of Addition above- How ſet by 
mentioned; whereby W 6 + w 7 is brought to W 13 + w 168; for that by this form ſome. 
a: ny to be Commenſurable with other Numbers with whom they occaſionally may 


ꝗ— ISIS * 


Ws + N BO Example. 
CE": * £55 

W13 may 

& £ 

W1iz + W168 5 


3. Simple Heterogeneal Surdes are firſt to be reduced, and then if by their Reduction 3: 
they prove Commenturable add them as ſuch ; if otherwiſe, conjoyn them by the ſign +, #terogeneat, 
As to add / 3 and g, Abſolute Numbers together, being reduced they are w 3 and Examples, 
Sr, and becauſe Incommenſurable abide ſo ; unleſs ſet after the form of Add. 
tion laſt mentioned, and then they ſtand thus, w $4. + W 992. tn; Irs TE 
Te if W3 be given to be added ro ww 2, after Reduction to 48 27 ＋ v32 4, 

ule Incommenturable they are left ſo without further Work. | "avs 


But 


300 e 5 Subſtraction of Simple Sardes.. Lib. III. Party: 


But if the Rational Number W 16 be given to be added to W 8, another Rational 
Number, by Reduction they are brought to / 3p 4096 +v 35 64, and being Commen. 
ſurable, and added as before, make % 466 56, which is _ a Rational Number, 
and hath 6 for Zemgicube Root thereof. 

594096 +5964 4 42 =6 


y Aus e. 


17. 46656 is 6 e 
i two o Simple Surdes of different figns be iven to be added to ether, ther . 
oe Sie 2 HET them by the ſign of Subſtraction —. * 1 85 » then con 


| As to add , with — W- 5,, they ſhall be ſet thus, W 3 F. 
To add a By what hath been ſaid of Addition of Simple Surdes, appeareth this Conſettry: 


a + 
A £ rs 
A + 4a. 

2 FS 


| Surde to it That to add any Surde to it ſelf is but to multiply the Square Surdes by 4. 9 Surdes 
1 by 8, Squared Squares by 16, Cc. See the Examples fl lowing. A. 
Examples. Addends V8 38 ag h 2 9. 5 . ww 10 0 + ww 1 
e $8)— ep wee 9) | | TOE? RF | 
T2. . wo 7. Forge = 17 | LES 15 1 EY 


Io 


Totals W 32 . 32 EY | WW 72 Wwwwi6o_ 1W 160 


Addition of | Addition of Com Compound Surdes is s deferred to the Seventh Chapter, till Subſtracion of 
| nn . Simple Surdes be learned; becaule the knowledge thereof is neceſſary to the Addition 
| - of {ome Compound Surdes. 8 
Proof of Subſtraction of Simple Surdes is the Proof of Addition of Simple Surdes, and there 
one A to be ſeen. But the truth of Addition will be clear, if inſtead of the Surdes, Rational 
Simple Surdes. Numbers be taken, and operation made therewith. 

For in the laſt Example of reduced Surdes, the Zenzicube Root of 4096 is 4 and 
of 64 is 2, which 4 and 2 make 6, and the Total of the Addition Erik forth 4650 
a Zenzicube Number that hath 6 for the Root, as was before noted, 


„ A | 
| 25 | | | ST Value 
| ee 46656 2196 1 ico: Indices. 45: 


2 


| 4. 2162 oh 3 6 Total 
ö 8 Gnomon 4: „ 3 3 
Gnomon 55 7 1296 


Subſtraction of Simple Surdes. 


N the ſame method with Addition doth Subſtraction proceed. 
1. Then to ſubſtract one Homogeneal and Commenſurable Surde from another, 


after dividing them by the Common Divilor, and extracting the Roots of the oa 
FER», 


| Subſtraction of 
| _ Surdes. 


8 and 


| 
f Commenſurables 


Chap. IV.  Subſtraftion of Simple Surd es. 301 
tents, take the Leſſer Root from the Greater, then 1 the Remainer Figurately 
according to their Quantities, and this Product multiplyed by the Common Diviſor 


hall be the remaining Surde deſired with the ſame ſign. But if the Subtrahend be the 
Greater, then the fign -E ſhall be changed into —, . 2A 


A 
z 


As to ſubſtract wW 12 from W 243 by the Common Diviſor 3, they are reduced Examples, 
into the Squares 81 and 4, whole Roots are 9 and 2, the difference 7, this multiplyed 
rarely is 49, Which increaſed by the Common Diviſor is W147, the Remainer de- 
as at A. ee “V 
1 if W 147 were taken from W243, there would remain W 12, as at B. 
| But if W243 were to be taken from w 147 or W 12, in this there would want 
w 147, and in that W 12, and then to be marked with —, as at C and D. 


r 


Greater Surde. Subtrahend. © Greater Surde, Subtrahend. 
W243 —W12 2 85 W243 — 5147 
3 > ee 5 S's? 5 5 1 3) 8¹ 8 5 
6 3 . 
A 3 B 2 
495 43 
. 1 N 
TW Remain W 147 - | 6 5 ; Remain W 12 
Leſſer Surde. Subtrah, Remain, Lefſer Surde. Subtrah. Remain. 


C. Wign —W243=—Wi2 D. Wiz - W243 - W147 


Commenſurable Surdes of Higher Powers, are likewiſe thus to be ſubſtracted 
Examples to take wv 24 from w 375, the Remain will be 81, but will want 
ww 81, if W 375 be taken from ])] 24 | „ 
So 1w 648 taken from -W) 32768, will leave 1w 5000 ; but the Greater ſub- 
trated from the Leſſer, the Remain will be fo much too ſhort. | 


Greater Surde. Subtrahend. Greater Surde, Subtrahend. 
37 —WW24 | PR kin 32768 — ww 648 
3) my ey groan M 1 
1259 B80 409635 — 8135 15 | . 
35 — 2 9805 87 — 3 1 
3 5 
93 125 9 
270 62555 
1 3 3 . FEES 8 
Remain ww 81 Remain vw 5000 
Leſſer Surde. Subtrah. Remain Leſſer Surde. Subtrah. Remain. 


W 24 —WW 375 =—wWw8I 648 — vw 32768 = — MW 5000 


lf the given Surdes have many Common Diviſors; any one of them may be uſed in If the Data 
Subſtraction, as before in Addition. - | | have many 
2. One Simple Square Surde Homogeneal and Incommenſurable to another, may be Common Divi- 
lubſtracted therefrom, if the Product of them both multiplyed together produce a fors. 
Figural Number of the ſame kind: For then to the Total of the Surdes prefix their pro- 5% 5 
per Charader; after ward either extract the Root of their Product, and multiply this Incammenſu- 
Root by the Inde x, and deduct this Product from the former Total: Or elle multiply rable. 
the Product of both the given Surdes by the double Inder, and extract the Root of ROO p 
this laſt Product, and ſubſtract this Root from the Total firſt reſerved. And this Num- _ 
ber with his Character ſhall be the Remain deſired, with the fign changed, as before 
noted, if the Subtrahend be the Greater. 1 
As to extract W 12 from W 27, being multiplyed they produce 324, the Square Example, 
umber of 18; therefore 18 multiplyed by the Index 2, or 324 by 4 the double 


| Index, and the Root of this product, or the product 36 ſubſtracted from w 39, the 
otal of 12 and 27 added, leaves remaining / 3, as at E. and F. But if W27 were 
tO be taken from W 12, becauſe the Subtrahend is greateſt, the ſign or places of the 


durdes ſhall be changed, as at G. 
| Hhhh SGSreater 


7 | Subſtraffio . Sg . Ti UI. Part . 


Graner sun W 27 dls IH: r 2037 az Sram 
en ie =. | eee, on t 1 
| EIT * is Double Index. 
I . 2 Ind | 
hoo bly 1 AT ur 36 | = Wi 35—36 rw 59 1 96 
Remain Ae m3” ER nn WO if IC OF | L — 
W l or on ys 
175 9 
Not Reducible. If Square Surdes be not thus Wan to Square Numbers by Multiplication, then 
= they with other Surdes Incommenſurable of Higher Powers, * Ho, 
are to be joyned together with the ſign of Subſtraftion —. þ.. * 
Examples. As to ſubſiract Ws6 _ WI, or WI fromwWs6; they * ſet thus; 'M 
And to ſubſtrai 1 ſro ww 7, or W 7fromwvs; by are ſet thus; 
| ww 7 —ws6 16 — *. 
Hw ſet by Nevertheleſs for the Reaſon before rendred in Addition, . ſet the Square Surdes, 
fome. though Incommenſurable, after the form of Subſtraction above-mentioned ; whereby 
„„ 5, OY Tg We W 13 — W168, and . to W 168 —13. 
1 a. ano ris br? 1 
"I 42 5 | M13 |: Pre 
n of DEI WITTY i | . 
GCC 
 W13 — W.168 5 


1 3. Simple eee eneal Surdes are firſt to be reduced, and then, if by their Redu- 
Heterozeneal, ction they happen to be Commenſurable, ſubſtract them as ſuch : But if otherwiſe, 
cCconjoyn them accordingly with the ſign —. 
Examples. As to take W3 from 9, Abſolute Numbers after Reduction, they ſtand, becauſe 
| clones oe 5, WSI —W3, unleſs after the form of Subſtraction laſt above- 
mentioned, and then they ſtand thus, W 84 — W 972. 
And if ww 2 be ſubſtracted from w 3, they are reduced, and becauſe Incommen- 
ſurable left thus, % 27 - 59 4. 
But if d be taken from w 16, they being reduced, and both Rational Numbers 
and Commenſurable, will be Y 5 4096 — 'V 39 64, "that is in concluſion 730 64s 
which is allo a Ralo Numer: and hath 2 for the Zenzicube Root thereof. 


Vo 4096 . 4—2 =2 


64) — 
64.59 1 3p 
V% A 5564 27 — 17% 
— — 1 
W 16 — 8 | 1 ſo 
755 64 = 


And if W16 had * _ to have been {| — from W 8, then had * 
wanted V 55 64, and the Remain ſhould have been — V 3p 64. 


4. 4. If the given Surdes be of different ſigns, the Surdes are to be added. and the ſign 

Different Signs of ** Remain, as in Collicks, ſhall be contrary to the ſign of the Subtrahend, or Num. 
ber ſubſtracted, that is as the upper Number, if the Surdes be Commenſurable ; - but if 
Incommenturable, then conjoyn them by che ſign of Addition . 


As to ſubſtract —W 13 from . 52, they are added becauſe the ſigns are unlike, the 
one + and the other — . Total, which is W 1 17, is the Remain, as at H. 


And WS —W3 ** Wy5 — W 3 being g Incommenſurable, have their Remains, 48 
at J. and K, Wy + W3 and W 5 +W 3: W352 


Examples 0 


e eee, ee 


52 i [3 „ | 
J. bes 8 * | K. 
« ; ' | , " 0 ; : a 2 
Ep =» "ths 8 eee 
1 0 * e RITES 1 0 * * | 7 
. ae R 7 5 2 ' N 1 RY FE wk ES 
q 14 1 15 1180 ? : _ { 4 Fo 128 LF 143 f ; * 8 4 4.) k * A 3 4 * 15 > Fe 
13 « 


T otal W117 wW.117 Remain, . 
From what: hath - hath been ſaid of Switchen of Simple 4 theſe two ConſeQtaries - ct 


are apparent. 
1. That to ſubſtract any Surde 10 it ſelf leaves o remaining, a as in other ef Numbers 4 eee Halen 
he Remain is WO. mit ſelf 
ee from W 10, the R Wo | ee leaves 0: 
-Wie—wWio: 0 | | 5 . 
\ volly - M ep l ; 
13 13 „ 
0 Vo 
OX — f 
6 


* That tot a half any ialf any Surde is but to 5 divide Square Surdes by 4 Cube Surdes by To take half 
8, Squared Squares by 16, Cc. as is plain by the Examples following. 10:74 4 Surde: 


Greater Surde. Subtrah, Greater Surde. Subtrah, Greater Surds. Subtrak. 


3 2 —W8. % —wWy9 vw 160 — 1 10 
* 89 N 10)— 7 * 
2e, To 55 
25 _— 
| 3 
N 
Remain - Remain Io 
e e , 
e e e x6 \ 10 
subſtraktion of Compound Surdes is referred to the Eighth Chapter, fer their Subſtraftion of 


} g Compounds 


Addition hath been i 
Foraſmuch as pk A Examples in this Chapter from which Subſtraction is made, uf ed, 


are the Totals of the Additions in the foregoing Chapter, and the Subtrahends here are Subſtractlon of 
one of the Surde Numbers added, and the Remains the other, it will apparently mani- Simple Surdes. 
feſt the Proof of Subſtraction o Surdes by Addition, and Addition by Subſtraction. 

But for a full demonſtration of all ſubſtractionary Operations, let Rational Num- 
bers be ſet inſtead of the Surdes, and after Subſtraction made therewith, the truth will 
appear by the equal value of the Remain. 

For in the Rational Numbers above-mentioned * 55 4096 is 4, from which if 30 64 
which is 2, be ſubſtracted, the Remain is V 50 64, which is 2, and anſwers to the Re- 


main of 4 — 2, which is but 2. oe: 


2% 
36 2 2 < 
64812. 45 Indices. Fare 
E : 
80 3 n 
19 8 2 Reinain 
643586 8 wo 


— * 8 - 


Multiplication 


of Simple 


Homogeneal. 


Examples. 


T O multiply Simple surdes obſerve their Homogenity or Hererogeniery. For, 
ber 


prefix the Character common to the given Surdes. 


Mſultiplication of Simple Surdes. 


- 


1. If the Surdes given to be multiplyed be Homogeneal, then multiply Num. 
Number, Integers as Integers, and Fractions as Fractions, and to the product 


[ 


* 


As to multiply W 15 by w 5, che product is W 75, ſet as at A. or B. 


And to multiply W 123 by W 43, the Product is W564, as at Cc. : 


Multiplicand W 15 Md. Mr. Prod. 


A. Multiplyer* Woo in BY wir KVvy =wWings Foal) or wt tg, 


Heterogeneal. 


Examples. 


ConſeFaries 
hence. 


I. 
To double, 
triple, &c. a 
Surde, what. 


Examples. 


"= 
Prodult is often 


Rational. 


Examples. 


| R 25 Dy a 
C. Multiplyer W 42 : —— = (55 


Product 575 


_ Multiplicand W 12% mn TS; 


Product W 56g or 74 5 
| g Other Examples. 

Multiplicands yy 48 12 ww 30 
Multiplyers W 5 ww 6 _ Www 3 


Products ww 240 wW72  wwgo 


$ 


2. If the Surdes given to be multiplyed be Heterogeneal, or one Surde with an 


Abſolute Number; then firſt reduce them to one Denomination, and then multiply 
Number by Number, as before. ee 


As to multiply w 10 by 3 ; firſt 3 is ſquared, and then by 9 is 10 multiplyed ; ſo is 


the Product w go, as at D. | | 
And to multiply w 8 by ww 10, being reduced they are V3o 512, and V 3p 100, 
and 512 multiplyed by 100 produce 5 1200; ſo is the Product V 30 51200, as at E. 


Wio wWo mio 55512 Vigo 5 12 
| 1 uv 39 100 
Wio 3 W8 WIR oo Fs 
2 was "OO TS V 3p $1200 
Out of Multiplication of Simple Surdes iſſue theſe enſuing Conſectaries. 


1. That to multiply any Surde, is to increaſe him by the Power of a Root Homo- 


geneal : And ſo to double any Square Surde is to multiply him by 4, which is the 
Square Power of the Root 2, as before noted in Addition. Likewiſe to triple any 
Square Surde is to multiply him by 9, &c. And to double any Cube Surde is to mul- 
tiply him by 8, the Cube of 2. As alſo to triple him is to multiply him by 27, Cc. 


Square Surdes Doubled. Tripled.  Quadrupled. 
W 3 "Wy = 
4 © 16 
W 12 W 27 W 4.8 
Cube Surdes 3 03 03 
: 8 - 81 
| WW 24 wi 81 wW 243 
Squared Squares ww 3 mW 3 ww 3 
3 I 243 
ww 48 WW 243 ww 729 
2. That Multiplication of Surdes oftentimes produceth Rational Numbers, whoſe 
Roots are Abſolute Numbers, and may be ſo expreſſed. 
Examples in Surdes Square. Cubed Squared Square, 
Sos W 48 w 9 ww 8 
=... WW Z 3 N WW 2 
 WiggViz2 27 Aawi6vV2 


N e 00%; * 0 FEE 2 
. 3 7 at 4 4 e 
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Multiplication of Simple Surdes. Lib. III. Part V. 


„ 


ow — — — Ax © mw» : 


a 2 27 1 — 3. That 


F om. Wh 


* 7 4 N a , 1 "= -; ＋ an i SY 4 q oF" 
Chap.” MII. 4 - Multiplication of" Sivple"Surdes, 395 


That to multiply the ſide of any Power according, to the exigeney bf his own . 4. K 
kind; ; the Character or Note of "ay ide may be cancelled, and the Number left Ab- When the Cha- 
folure. For 2. 3 mukiplyed. bythe 1. 3," eee, which is the Abſoltrs [775799 6e 
moe 3- * rhe — of die 8 quare Rope 


2 led. 
N 1 an che Cubs of dh E Tybe 2 
t. ' W3; er Allo 1 N WE4 xe 88 = 64 25 . 
q — IE = Andyw64 x vw 64 x1w ,t 


4. That the mY of a Power whoſe Index is a Compounded Nuker hel 


into one of the Compounding powers, produceth a Surde anſwerable to the Quotient What Sabin - 
of the Greater Index divided by the Leſſer, and may be ſet alone . As 35; by the Side of 


whoſe Index is 4, — of oo whoſe Index xis 23 it ſhall be therefore, that 52 a Power mu 


ann 


lo were ſo to be multiplyed, the product vw 100 ſhall be equal to W 10, be- pled, rag 
mples. 
cauſe W anſwers to the Index 2 brought t out by the Diviſion of 4 by 2. So the Square | 
of het by: 18 % 64; and tae? of 135 64 I: is i; 3 for ee * . 
tipl ed . 
ye 73. „ bis nein Kl nn 5011 1s G h Sit! fy 12 3 j 2921 TY F | DI « | 
ww 10”. Ergo vw 10 * mi = 10 becauſe” bY: N Pa. EA. ll 
AWW TO LAS 2 „inen 8 Fon © nr y Es . 2 
er * 150 J 20 ener: 2 6 „E «go eg 7 190: 5181 1010 310 . 107 | 
Vw 100=W 10 1 | iet It $75, = ont 0.32973 is n Z 
37 64 A Rational Number, andhith we Ren 2 0 rr of 5 25 05 2A 8 
5p 64 7 127 er * 30500 „ biwib oi bak a 
N Ex. „. ev, 64 becduſb * 6 5 5 
16531 4.4% | 
"w 30 pron Þ 4 ; = * 64 hich! is a Rational We and the Rod 
5p 64 


10% 3 7 71 1 
16384 ks Stetter * „56 =v364 becauſe 3) s 70 bi 
24576, „ Q | 2 
39262144 = 2 67 ad» Rad Number, andthe Root 8. 


— 


e 
182 


. Thar if a Figural Number be multiplyed by an Homogeneal nth Number, if 
the Product ſhall be a Figural Number of , Gn — kind, whoſe: My * oo 4 be Hymgeneal 
cquares, produce 3 6, whoſe Root i is 6; equal t to 2.X 3, the ſides 7 44 4 and 9 So 343 2 what 
the Cube of 7, if imbply6dt into 27 the Cube of 35 ſhall produce 9267, RX, Gy ube produced, -, 


Examples, 
of 213 _— to the Product of * 3. : Add 1970 a 
S A it . 4 P0936 | | Ts 431 
b Spares 4: Y 7 e ii ous 
. „ I 261 
Square 36 20 $321! +5 1+ -' 3 ied © * 01 DA 


Cube 9261 9261 721. V 21 


6. Thar the ſides of Homogeneal Surdes multiplyed 8 ſides of W 


6. 
neal Surdes. Sides of Ho- 
Ergo W2 X W 3 begetteth WG. And vw 7 * WW 3 begetteth * 21. rs * 1 
, Multiplication of Compound Surdes is remitted to the Ninth Chapter of this Fiſh Muth 3 3 


Part of the Third Book, that it may follow in order Compound Addition and Subſtraction. 
Diviſion of Simple Surdes is the Proof of Multiplication of Simple Surdes, and there pounds why 
ſet forth. Yet bell des, the truth of this Simple Multiplication will appear b taking fer ed. 
Rational Numbers and multiplying them, and extracting the Roots of the Product, v4 : > 3 
— . equalize the Product of the Roots of the en multiplyed in Abſolute Simple Surdes. 
As if 0g be multiplyed by W 16, the Product vill be W. 144, whoſe Root is 12, 


7 75 will be the Product of 3, the Root of 9, multiplyed into 4, the Root of 16, 
at 


- And ſo if W, which is 3, be multiplyed by vw 8, which-is 2, the product will be 
6, agreeable to the ./ 50 466 56, as at G. 


liii F. 


on of Com- 


** 


A i s ' b T : | 4 4 POSH : . 5 
N W- 9 * * 2 45 79! is: 112 9 bn offs © 10 $30; 10 1314S 4 
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Divifint of Sil Sander "Lib m. Part 


1 3 3 + 7 p Pr 4 F. ut bow axe Si, 92 Jy qaib1o9: * th 7% 998 Gy 2 3 8 > 2; AY , is } Y . 12 wit: rr: * . bis + $4 1 ; 
j * 9441 N 4 


we 2 et e en e 
Bil} ; 10 | O00. 5181 2 2 3 64. F 2 a ff *, 
— 


2916 | 
5 8 656( 
| 12 9 46 5 1171 
** de 2 4 } n v 8 4 1 ; * 43 74 i 4 4 * of 4 * ? 8 42 = d 
I 4 * N 4 : . . 9 * . | 
44 | yo 5 N 4 > „ — > ..C 4 = — 
e ede __ "VG 4 
F 1 $, 2} , 
| 2556 
ax. 2 VS 2 14 | „ * 1 * » ; M 0; k 0 13 * 1 + BY 4 7 — * 2 Mor! * ** * : * LE 17 . PR, , 
93 * 0 | 4 3 THU F3 Loot vi wy A0NS 3 | 4 * : ) IGLL 2; * 
; _ 4 , . © 4 Ny * & 
. ts £ +. T1 E 4 a . $ . f 34 £21 
11131 0 : I «St 1 Yu be > <3 — ant : * a e » 
1 { 1 n f 
. 4 
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FT} # £44 i 11 * e 3 Out 
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. 1 * 
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"Diviſion 
of Simple 


Surdes, 
Hmogeneal . 


Examples. 


Heterogeneal, 


Examples. | 


Conſectaries 
8 


To take the 
half, third 
part, &c. of a 
Surde. 


Examples, 


Frer Multiplication of simple Surdes followerh their Divifon and with like a 


and order, as they are Homogeneal or Heterogenell. by 
I If they be Homogeneal, then divide the Number of the Dividend by 2 eo 
ber of the Diviſor, Integers as Integers, and Fractions as Fractions, and to the Quo 
tient annex the Common Character of the Surde. 
As to divide W 75 by W 5, the Quotient will be W 15, as at . or 85. 
And to divide W 35% : by * 45) | the AYE will be * _ as at 0. or DP). 


Sb | 8 

Dividend 1. ye 5 Diviſor Dividend, Opotione.* Re 

Diviſor (15 de. ls) was es 5 
Dividend. Wade. Gesten. BY Due Dividend. oo | 
450 e eee eee ö L : ; 

_ Hou. — 2 225 | PEAT, 

36 1 . 

Other naw” Tae | ET 2 


| Dividend 1 ww Nr. Dividend * 7² 
Diviſor 8 48 Quorien ; Diviſor (ee , Quotient 


2. If the Sade e eee or one Surde be given t to _y divided w or to 
divide an Abſolute Number; then firſt reduce them to one Denomination, 
divide the Dividend by the Diviſor, as above. 


As to divide W go by 3; firſt 3 is ſe uared, and then by 9 is divided, ſo will 
the Quotient be WIO, TS : I * 0 

And to divide 32 51200 by W 8, being reduced they are 57 $1200 and * Zo 512, 
and then divided, the Quotient will be y Zo 100, as at F, and may be depreſſed to Vo 10. 


W 90 Wa 4 V[6]512 V[6]51200 PF. 
N N ( 10 9 [2] 8 69 51200 Vs O's 100 
* [L [0] | 


The following Conſectaries flow from Diviſion of Simple Surdes. 
1. That to divide any Surde is to diminiſh him by the Power of a Root Homoge- 
neal. So as to take the 
the Root 2, as was before noted i in übſtraction Alſo to take the third part of any 
Square Surde is to divide him by 9, &c. And to take the half of any Cube Surde is 


to > divide him by 8, the Cube of 2. Likewiſe to take the third part thereof is to divide 


him by 27, Cc. 


Examples 4 0 "y Half. - Third Part. The Fourth part. 
Square Surdes X2 27 * 48 
W3 C 
15 g ( Ml 0, 
cv oye * *. w8Sur- n 
3 V — Www e 
0 70 : 64 ( 


alf of any Square Surde is to divide him by 4, the Power of 


* = 9 

e 

. . "Vs 
„ 
F , Py "WA — IS N : 


Chaps VI. Diviſion of «Simple Serden . 


| uvares www WW 2 TTY, „ 
Squared 89 25 NN 3 J 32 mw 3 9 V3 
x6 1 18 þ 3x k. # + 243 
2. That Diviſion of Surdes ſometimes bring oy 


Quotient ie 
! [1 1 TW 12 HE a ten a Ra 
Examples in Surdes Square. 1 
STE $4277 -., - 
Toney —{ W972 of 


# Ka 


nh. 


* Examples, © 


a + 8 N ? 


| 5 * / : i 1 1 11 Fo „ 16 be * 27 wy wy 
„ 
3. That Diviſion of 


I : 


any Surde by himſelf, giveth in the Quotient a Surde Unit. 


a 8 3 ; "% s "WE 18 ; 0 1 7 * 1 . l * k 0 : ** + 4% 7 v q , * 4 E 
Sore og be wy e hgh rep 2d 09), Kramp! 
* Þk iz a .$ . * N # * * . * * + * 5 #4 P * 4 q f 4 wal uy 14 * 
eee FW. | | xamples. 
. 1 , 9 —— —ę—⅜— A7 *. 5 ; ol — 4 1 
| ' we«l\ 7 FC 7; gs Ms e | 
- 12 * r For The SYFH EF 1 . F 0 2 22 7 MY % $6.4 14 


4. That a Power whoſe Index is compounded, divided by one fide ol the Com- . 

pounding Powers, ſhall give the Quotient higher or lower according to the diviſing Quotient of 4 

Root of the Quotient ſhall-be equal to the Root of the higher compounding Power of Side 

the Diviſorz/and if by the Higher Power, the contrary) ©, 62. 5 
As if 39 262144 which is d, be divided by V 30 64 which is 2, the Quotient will 2camptes; 

be 4, the / of 4096. And becauſe 64 is the Root, the V9 64 which is 4, may be : 

taken, (Cube being the higher compounding Power in Zo). But-if-39.2621 44. be 

divided by V 3p 4096, the Quotient will be -/Zp 64 which is 2, and may. be taken iti 

lead thereof. 0 418 se t ante 1911172 HT „ 5 { ee! 

" WS MA 101 U (Vs ere 5 

Vs 64) 75 26214 (V 394096 = v964, that is 34. 

3e 4096) „50 268144 (50 64 = V 


J. That if a Figural Number be divided by 4 Figural Number Bomcgelbdl the 1 
Quotient ſhall be a Figural Number of the ſame kind, whoſe ſide is equal to the Quo- mogeneal 


1 


UV 


divided by the Leſſer, and the contrary. — 


As if 36 be divided by 4 (both Squares) the Quotient will be 9. whoſe Root 3 is — 
equal to 6 divided by 2, the ſides of 3e and 4. And if 36 be divided by 9, ths Quo- 
tient 4, whoſe Root 2, is equal to 6 divided by 3, the ſides of 36 and 9g. 

So 9261, the Cube of 21, divided by 27 and 243, the Cubes of 3 and 9, gives 
alternately iri the Quotient the Powers whole Roots are equal to the Divilion of 21 
ov 307.9 AOL... c: ourtifec - 
Square. . Cube. „ 

r Y YVar C3; 1: Yam Os 

4) 36 (9 9) 36 ( 27) 9261 (343 343) 9261 (27 

6. That the ſides of Homogeneal Surdes divided procreiteth ſides of Homogeneal 1 
Surdes. | | 5 Sides of ſuch 


Ergo W 2 dividing W 6 begetteth W 3. And ww 3 dividing .. 21 begetteth vw I. vided what 
Diviſion of Compound Surdes is to be found in its proper place, in the Tenth Chapter aan hs 
following of this Book. | | 15 | 5 | Diviſion of 
- Becauſe moſt of the Diviſions of this Chapter are the Produdts of the Multiplications Cmpounds 
in the foregoing Chapter divided by one of the Factors, it will ſerve ſufficiently to where. 


prove the truth of Sutde Multiplication by Diviſion, and Diviſion by Multiplication. ons of 


lion as if they were Surdes, and the Quotients of ſuch Diviſions will be equal to the 
Diviſion of their Roots in Abſolute Numbers. N44, 7 
For if W 144 be divided by W 16, the Quotient will be W 9, whoſe Root is 3, 
apreeable to the Quotient of 12 the V of 144 divided by 4 the V/ of 16, as at G. 

And fo if V 3p 46656 which is 6, be divided by W 9 which is 3; the Quotient will 
2, as at H. | | ; 
. ) viw3 V [6] 46656 61 729 


W16) W144 (W9 2) / [6] 46656 L219 46656". 
$3729) V £30 466586 (5% A4 2 | 
OW . EHAP: 


. 
Surde dividing 


Examples in Square Surdes. Cube Surdes. Squared Square Surdes. himſelf gi ber i. 


Power. For Diviſion made by the Root, or loweſt Quantity of the Dividend, the d 8 2 


tient of the ſide of the Dividend applyed to the ſide of the Diviſor, or the Greater _— any 
hens „ ” 


Yet to make all clear, take Rational Numbers for Surdes, and proceed in their Divi- Simple Surdes; 
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d ge Ph 
Surdes. 


Particular. 


Examples of 


Binomials. 


Examples of 
Reſiduals. 


2 of cane Sade Lb. Fr 1 


i 4 e mT 2992 bos * 
vw EO „KA P. iE : 
2 Addition of Compound Surdes. 


J 46 211% 2200 I Sf 4 Ins) 
N the palin of Compound Surdes, ler them be conſidered as they are-Particir 
or Univerſa ric 
As the — Surdes are made of the Simple; or elſe of Rational Number, 
with Surdes ; ſo the work of the Compound dependeth on the work of the Sim ple, 
and to be wrought alike. Aud the . *. and _- 1 be Nr as in Addition | 
Compound Cofficks. - © G Hein 
In particular En Surdes, as the parts given to be added be, {ſhall thi- 
Addition be. For like Surdes and Symmetral are to be added With like as ; Simple, and 
unlike and Aſymmetral with the ſign of Addition — 


Becauſe Examples are ver demonſtrative, the v varieties aof Examples foll owing w wi 2 


of * 
>. g 


cheir explanations, aro to be b with. 0 n we | wade = ; & 3h 
0 ith , 4 1c Beef BA vc m 0b el 20 gee 
1 if 9 +Wao + der Addition of the Abſolute Numbers Was Jowng 
pp pool 30, the Surdes W 49''and 'W 10, 9 — 
— — are added as l in ee e Surdes.” L0G Y Us 13 
Total b Wyo" | __ | „der 20 e 
7 4 . 1 ne 5 9 
1 5 748 The Abſolure 8 ond Jak 12. „Mh 
* 1 33 The Surdes being Incommenſurable are con- e | 5 K 
4 — joyned by +. And after the ſecond formof 95 
Tow: I2 La Addition of Simple Surdes, may be ſet EN 
— thus, 12+W1il + Wg6, Woo 
3 48 In this Example the Abſo- wi. FR + W316 
MW 28 +316. lute Numbers make up 36, IE Tomb — 
e and the Surdes added as Sim- 1653 Ws 
Total 143844 6 ple are W 2844 ( — 4 5 ; 
10 S032 + Wis. I᷑̃ be Cube Surdes added —— BETTY 
; ww 4 + W 19 Simple make wv 108, but the 3863 
— Square Surdes ſet after the ſe- oy. 79 Is 


Total 1w1e8 + Wag Tee cond form of Addition being 


— — Incommenſurable might have dun | 
ſtood thus, Wio + Wagz and the whole Tor 
thus, W 108 +W1o+W ig. 
Addends 8 + Ws vw added.” N added.” 
L243 +W Was V + ww24g * 00 179.5 
— 3 — 5 e 
Total 1875 + WSo . 1635 81 7 4 15 =. 
„ IV 3 
n 2 
625 53 ä 
3 5 
ww 1875 OT 80 
Examples of Reſiduals. 
14 —W After Addition of the Abſolute Nom -/ W 3 + 12 
| Addends{ 12 — W12 bers which make 26, the Surdes added 3)— * 


make W27, which is to be adjoyned to 13 45 


| Total 26 — ½0) 26 with —, becauſe the Numbers to be 17 ＋* 


. e 8 had th ſame ſign. pn Ny 
1 e Abſolute Numbers added make 1% ES. 
N — 23 The Surdes are Incommenſurable, and fo | 17 


— annexed with their proper ſigns ; or elſe —— 
Total 14 — —W 5 —W 3 after the ſecond form of Simple Addition 
a | Re ths, 14 —WS — Woo. | 


c Chap. VII. 17 Addition of Conpeind Sardes, 


W50 — In this Example the work is like the W 0 wit 
patents? 1$—3 fiſt Example of Reſiduals above ; for 2)— a . — 
—— the Surdes added make W 128, and 4 2553 4-1 
Total 128 - and 3 the Abſolute Numbers make 7 to 5 * + 3 * 
—— de ſet with —, becauſe they were of . 
„ the fame Nature. * «a = 3 
nd ow 128 Becauſe one of the abſolute Nuni- _—— 4 
Fm wi 6 8 5651 bers is 4+- and the other —, 6 taken * _ 
— _ : Yoon CRE 17 58 in the one Exam. 28 os 
To 1 2 + ple +, in the other —, according to a 
* —— — the nature of the greater N — 2 WI 28 — 9 
28 — 8 _ Then the 72 being —, and the 2) 
AddendsY, 6 —W 72 other Surde -, the Leſſer is taken 45 365 
— — from the Greater, and the Remain is | WEL EF 
Total 182 "tf wi „ accobding to the "gn „ =; 
Feat Wl | : 4 
| is 
250 — NY The work in this Example is like mus 
dae Was: _ -76 the laſt; for — 56 taken Pom + $50... 07 


12 + "IO leaves +174 and W 4.4 which "ps WSS - W 
Total r taken from 0 99 which is —, leaves 1 11) vo we 


_ 


„ 9B ly'3, 
78 Wa Here Wag I Wog and Wi Wa 22 
Addends{ , 99 — wW Wa are added ſeverally, and their 1 5 | 


— 
- conjoyned by their proper ſign, IS 
Total Wang - _ Was 8 
—— Yv_ Wy WwW_ mw; 3 — 
| 5 CCC 
45, 93 95.-----45 
2V 178 6 3V + 4v-- >: 
253 a 
1 8 x ; 
* Ys bl 
2 Wang. —Was | 
117 — Ws The Cube Lures added by thertiſelves, and the 8 wares F 
\Aidends Cn, Lock... by themſelves, make the Total WW 243 — : —W1 500 1 
Total 4 — 50 NM N⁰  Wg6 + * 
—— 9 — — 
89% to 8 18 
29 TY 4 + 1y, 
276 25 $5 
=: 
at . 1 — . 150 
1 Comp . This Example is like the ſecond of the Ref - 
Luw32 — W24 _ dual Examples above in the Square Surdes, and 


ſo being Aſymmetral may be ſet differently. The 
Total 12 — W2 — 8. ALY * Y. 
- 1 12 aa Wag ase au being added to himlalf, is as 3 K 16: 


/ 


Examples of Binomials with Reſiduals. 


| Examples of 
Aadends 5 8 — 27 In both theſe Examples adding 8 and 27 W323 Huw 
*r 1 3 11, they make 19 abſolute Numbers; 3) ——-—— 
a — and W3 taken from W 27, becauſe 95 13 
Total 10 —W2 their Signs are contrary , there reſts 3) — 1 
nh — W ? 25 "ah in the on Total is +, ES 
Add 8 + W279 in the other —, according to the nature TY;= 
. —Wz of the Greater Surde. 2 5 
Total 1 * | | hs W12 


=] 


——__ . A eee 


Kkkk —_ —Addends 


310 


Unreerſal. 


— 


FW i2 —$8 . Both theſe Examples adding W 12 W 
Addends LW +6 the Surdes make their Total 3) — 
"We - V 27, and taking 6, one of the FRY 13 
Total W27 — -2 Abſolute Numbers, from 8, the 27 4 17 
8 — other leave 2, Fila the one 1 
12 + is —, and in the other , ac- We "> 
— „ cording to the ſign of the greater ; 5 
woo Number. b 
: | | 9 
%o EY Here #5 being bound ity” 255 365 
Addends 52 — ah ec and —, both = cancelled, T7 + 5 | 
and the Total of the other „ 
Total 242 4 ” Surdes only ſet down. ; 127 | 
5 | 3 
ix a SW63+W2o © Un this Addi- „ 
Addends W. — W 5 e tion W is ta- Rut 7 * a "Wy | 
— ken from Wo 5 : 45 15 
Total Wnt wy becauſe the 3V ＋ 1 27 1 
Signs are con- © bay 
trary, and there reſts W 5, which is +) becauſe — D': — 
the Leſſer Surde was ſubſtracted. 1 1 1 y I. 
ite —rvitr5 After Ad- WII Wy 
Addends Ws IO dition of the to tw 
| — — Square Surdes, * 3 * 160 —VW2o | 
Total W125 , the lithe Cabs 377 een 207 
— Surde is taken 5 72 e 89 T9. 
from the greater, their Signs being contrary. OK 4 od 29 21 
ES 
fwW63 + Wao + wio This Exam. 253 110 
Addends] * — wy”: pie is like the __ $5 3 


laſt aboveſave I 27 20 
Total 12 +5 Le one, only the b — 


— odd Surde wv 10, is adjoyned to the Total of 
L the others added. 
addends 1 + 6 | Theſe two laſt Examples make the Cube 


Ow 20 — w 56 Surdes in both 1080, in the Square Surdes 
—— the Total is — W 80 in one, and -|- W $0, be- 
Total wiege — vdo —W y 376 cauſe in this the Greater Surde to be added was 


40 — W424 thus ſet 
dune ee, * W 36 , 
ww 1080 + W24 - 56 
Total wurde DIe 76 1080 — W 24 * | 
es + ww 320 Et 
40)— — 5 
I 0 39 44 
17 + 2 3 
3 | I 
W 44 
276 9 126 
3 1344 
w 1080 + 
* 1 9. P5376 


In Addition of Univerſal Surdes reſpect is to be had to the Mark prefixed ; for ſo 


— is the Addition to be : So as if there be given to be added thus different! y 
mar 
7312 


Aldition of Compound Surdes. Lib. III. Part V. 


— +, but in the other — The Totals may be 


Chap. VII. Addition of Compound Surdes, 311 

7512 to ii Then are the Surdes looked on 48 Compounds; onl pärticulak os Apen 
and not Univerſal, and the Tötal of both their Roots added as be- h marked and 

Wiz+wWi2 fore is 48, which is almoſt 7 abſolute Numbers. alen. 


12 to V5 12 . Ihen is to be underſtood that the Square Root of the Dexter 12 
is to be added to the Siniſter 12, and the Square Root of that ſumme 
4:12 ＋ 12 to be taken for the Univerſal Root. 9 1012 
/312t0/5i2 Thisform is underſtood by Tome as the laſt above; but others 
or more ſtrictly, after the VZ of the Dexter 12 is added to the V5 of 
. WII TI 2 the diniſter 12, take the YZ of that Total for tñie Univerſal Root. | 
To make all plain let Rational Numbers be taken; as ſuppoſe wW $1 which is g, and Explained by 
4/361 which is 19, theſe added together make 28; and fo they ate conſidered as Com- Rationals. 
und only, and their Roots particular and diſtinct; yet as both Roots are added the 


i Total may ſeem to be the Univerſal Root of both Surdes. But uſually conſidered as 


Uuiverlal, then muſt 19 be added to 81, which make 100, and the Square Root 
thereof taken which is but 10. And this Record in his Whetſtone of Wit, p. 1 1. counts 
moſt aptly the Univerſal Root, And according to him, and other good Authorbs let 
Univerlal Roots be ſo underſtood here Otherwiſe more ſtrictly, if the Root of the 
Dexter Surde be added to the Root of his Siniſter Surde alike denominate, and the Root 
thereof taken for the Univerſal Root; then after 19 is added to 9, the Root of 28; 
the Total taken for the Univerſal Root will be 5, and ſomewhat more. 13 


| addends 381 4/3351 381 K % 3 3 „63% 


py 199 „ ors vs f 
e 50 43" TTÞ "2 f We, 
Total 28 Particulat, ___ 3 
| n 3 1 W442 | | 1 
Aadends V:81 K 3361 2 — n 64 
„ 19 7 n br Dr 
Total 1 10K r Univerſal, 3 e 
addends V: W 81 + W 361 _ Total W784 = 28 
| Total ſtritly 5 and + Univerſal. 79 ＋ * 19 
— . — —ä—— | nt 
3 
7286 


Hence it is apparent, that the Totals of Simple of particular Compound Surdes, as 
before added, if conſidered as Roored after a ſort may be taken for the Univerſal Root 
of the Surdes given to be added. But if from the Total the Character of the Univer- 
fal Surdes or V. be removed or cancelled, and the Siniſter Number left abſolute, the 
durdes are commonly conſidered as diſtinct; and their Roots particular. 3 
Io the right underſtanding of the Addition of Univerſal Roots, it is meet to pro- Steps to the 
ed in the followitig ſteps. 5 3 | 3 „ 
1. If the Numbers or Surdes given be Incommenſurable or Heterogeneal, then con- e 
en them with , and before them prefix /:, the Mark that ſignifies the Univerſal If the Data & 
oof, | 8 | | 9985 . Incomme nſura- 
As to add the Univerſal Root of 39, abſolute Numbers, the tw 9 and the d toge- be or Hetero- 
ther, the Total ſhall be .. 39 + wv 9 on 8 ; or tlius, V. VV +wB + 39, of {ue _ 
Which this latter form is the better, to ſet the abſolute Numbers to the Right Hand ofß 
the Surdes; leſt ſtanding next the Character Y: they be taken for a Surde : For there 
ometime the Denomination is omitted, and the Number valued as his next Dexter Surde, 
2, If the one be an Univerſal Surde, and the other a Particular, then add the parti- 5 
wlar Surde to the Siniſter part of the Univerſal, as Particulars are added; and to the One Univerſal, 
exter part of the Univerſal, add double the Root of the Particular (or the Square and the other 
multiplyed by 4, Which is all as one) if the Root of that Dexter part of the Uni- ile #2 
VYerlal added to the Siniſter part, make up the next Square Number thereto. . e 
As to add w 16 to / 36 + W169, the Square Roots of 16 and 36 added, which Exdmples of _ 
T4 and 6, make 10, the Square whereof is 100; for the Siniſter work to the Dex - an. 
ter W169, whole Root is 13, muſt be added 8, the double of 4, which is 21 or 
16 multiplyed by 4 makes W 64, which added as Surdes to W169, makes the Dexter 
Ft W441, whoſe Root is 21, Another Example is at 28. 3 
e oots 


312 


[ 


Addition of Compound Surdes. Lib. II. Part y 


Addends * "243.40... 67. 354 85 


Other variety, 


Data bct / 
Vniverſals, 


Total 11 V. 1 4A 


4 
6 V: 25 + W121 


— —-— 


But if the Root of the Dexter part of the Univerſal added to the Sinifler'pine 


make 


not up the next Square Number, then if one be omitted, e ae the Root of the 


Particular which before you doubled, if 2 be omitted then 


0441. | , = 
ddends 7 CP 44 - 4 441 
Tal , Fra ED on 


d o in tbe 
e thereby, and the Square thereof add with both the Dexter Squares. 


Siniſter part 
of one. 


Example, 


4. 

Data both Uni- as 

verſals, with - 
o. 


aut 


Examples. 


8. 
Reſidual 
Vni verſals. 
Examples. 


— 


As to add W25 toV:4 W144; becauſe 12 the Root of 144, added to 45 


16, which is not the next Square to 4, but 9 is omitted; therefore 5 the Root of N 
muſt be quadrupled which is 20, and the Square therefore added to 144. rw. ) 
So to add Wy to VA 4+ wag; becauſe 21, the Root of 441, added to 4 make 
25, which is not the next Square to 4, but 9 and 16, two Squares are omitted, there. 
of 9, muſt be ſexcupled, which is 18, and the Square thereof adde 


fore 3, the Root 


3. If both Numbers given to be added be Univerſals, and in the Siniſter part of oe 
be o, then ſubſcribe the Siniſter part as it is, withour any alteration, and double the 
Root Univerſal of that Number wherein the Cypher is nor, multiply the other Root 


Burt if the Number that hath the Cypher be a Rational, the Square Root thereof 


may be taken and placed under the Siniſter part, and added as laſt before. 


As to add V:4 + Wag to Veo + Wags ; becauſe 256 is a Rational, and hath 


16 for its Root, this may be added with V: 4 + w 25, as before. 


But otherwiſe 4 is ſubſcribed in the ſiniſter part only, and 3 the Root Univerſal 
doubled is 6, which multiplying 4, the other Root makes 24, whoſe Square is to be 
added with both the other Dexter Squares, The Totals of both Additions: are here 


3 V:4 + Wag. 3 VIA þwag 
— 4 V:0 + W256 © V3 SIA . 


Tomt 7 v:4 C2025 7 VV. 36 LWI SGH 


——— 


will be but 81. 
OT. 1 17 4 3 
ade * 48 + W256 7 48 N 
Addends 4 . 12 ＋ 16 4 . 12 + W 16 
Total 12 . 108 + w 1296 11 V: 108 + w 169. 
| Other Examples. 
7 48 +W1 4 V. Iz TW IGC 
Addends 2 | v3 + Wi | 9 V:3 +Wr 17 
Total 1 + 736 6 V. 2 +W81 


— 


— —_—__ —— —_ 


5. If the Univerſals be Reſiduals, then add them as above, aud keep the ſign Rel 


dual to the Total. 


As to add V: 48 — W144 which is 6, to Y. 12 -W 9 which is 3, the Total will 


be V:108 — W 729, whoſe Root is 9. Another Example is ſet at F. 


excuple the Root, Gc. 


make 


E. 


Chap. VII. Audition of Compound Surdes, ä 
addends 3 12 , i Drag: eee 
Text oo ILL . FFI WENT 
4 che Univerſals be mixt then after Addition of the Siniſters, one of the Dexters 6. 


zz to be taken from the other, as in Addition of Particulars, yet the Remain muſt be xt Univer- 


elt valuable to make the Root of the Siniſters ſufficient for the ſumme of the Addition, e. 
dee the Examples following. | e 


e , er ens 
ml | rg erg 8 eG We 

„ SB 1 SI 

real 10 views, 9 Vntwl 
"auf any Univerſal Square Surde be added to himſelf, the Siniſter may be multi- 5. 
plyed by 4, the next Dexter by 16, and the next by 256, &c. ' Square Uni- 


But if any Abſolute Number be intermixed amongſt the Surdes, they are to be mul- e added 
| | to themſelves. 


Multiplyers 4 % ao 
Addends 3 v:3 +W3o +W36 
„ I TY 9.330: 
Total 5 6 7 12 + . 480 + W 9216 | 


1 
i ? 
* 


8. If any Square Univerſal be added to himſelf; the Multiplications may be ſhortned 3. 
thus: Let the Siniſter Number be multiplyed by 2, the next Dexter by 4, and the 7o ſhorten the 
next Dexter by 16, &c. and the Abſolute Numbers accordingly : For if the outmoſt ins 
Dexter be Abſolute and not Figurate, then multiply that by 4; if the middlemoſt be fins. 
Abſolute, then multiply that by 2; and the outmoſt Dexter by 4, though Figurate. 
Allo in getting the abſolute value of the Total ſo added, when the Root is brought to 
be added to or ſubſtracted from the Siniſter, the ſumme or difference is accordingly to 

be multiplyed again by 2. hs bes 
As in the laſt Example the Total will be /:6 +- W120 + W576; but after 24, Example. 

the Root of 576, is added to 120, and the Root of 144, the ſumme which is 1 2, 
brought and added to 6, then 18, the ſumme there is to be multiplyed by 2, the Root 


of which product 36, is 6, the Total as before. 


wn 2... 4 13 57624 
Addends 3 "3 7108, $0.57 36 1 
1 3 ee 5 144 | 12V 
Total ONT  V:6+W120--E W576 + 6 
Tome r * 1 
8 3 


* 


366 * value 


Other Examples follow with their Multiplyers at top, and the ſumme of their Roots other 
under the Totals. | | Examples, 


2 :þ 16 2 4 16 2 4 16 
Addends VS + Wiz T WIC Vis TWO - WIG Vis — 20 W416 
ends | 
vV:5 +Wi2z +Wis Vis + Wao—wis Viy Mo- WIG 


— 


Total Vero + Wa8 + W256 v:10+ W80 — W256 vV:10 — W8o — W256 


——— — — — 


TS 8 — 1 —8 =16 
„ 0s © 0. OV 
3%(s y value ( value * * value 


L448. - L Addends 


3 
= = = = E HMoO_=_—_= r= =. mM 5 5 
_ = > r - S * >> \ r = * = 
LG — — et 


Safran 1 Cop "9774 Lib, Ul. ”_ 


. 4 4 4 | 2 
. 1 + Wao —16 |» Va 4 WA 48 5 7525 — 12 
Addends . + Wo — 16 | vVa+Wo—1s yagmn 273 


Total vob 10+ 80 —54 Ve50 —24 46 
| | —32 5 2 PI 
2 3 


N e 


Is hence ths This and oh precedent work take original from the Firſt ute in. Chap. 5. 

work, Laff mw tiplication of Simple Surdes, and according thereto may alſo Univerſa Surdes 0 niere 

toned proceeds. powers than Squares be doubled, tripled, &c. but little uſe being of any higher Uni- MW 

verſals than Squares, the foregoing Operations are fitted for them. 

rhe of on The Proof of Addition cf Compound Surdes is like the Proof of Simple Addition 

, _ q ogy either by Subſtraction, Particular T Particular, and Univerſal by Univerſal ; or hy 
taking Rational Numbers, and working therewith inftead of the Surdes. And ſeeing 

ſeveral of the Examples are of Rational N ms 15 Nr ny ſerve without oe 


Was value 8 


inſtance. 


| TT 
— „ nn 


c H A p. VIII. 
Subſtraftion of Compound Surdes. 


compound "N the Subltraction of Compound Surdes, as in Addition; let them be conſidered 20 
Surdes ſub-⸗ they are Particular or Univerſal. 

ns In Particular Compound Surdes, to Heterogeneal and Incommenſurable ſet the 19 
Particular: of Subſtradion —; and for Commenſurable, as the parts given to be ſubſtracted, lo 

| ſhall the Subſtraction be. Like is to be ſubſtracted SG like; and the uſe of the ig 
* and - — is here as in Subſtraction of Compound Coſſicks. 


1 Examples of Binomials. | 

VOOR ods 10 + Was After Subſtraction of the Abſolute Num- 46a OY 
Subtrahend K. W27 ber 7 from 10, and the Remain 3 ſet 3. 
R TW ; down, in both theſe Examples the W 27 Ty 93 

eman 3 and W 48 are ſubſtracted as before in 49 =31 | 
Leſſer Surde 10 + —— 27 Simple Surdes, and the Greater of them 3 
Subtrahend 5. | Was being taken from the Leſſer, makes 1 We . 


— Remain to be —. . 


* 


Greater Surde 12 + 108 | W3- Greats Surde 12 4 Wit +wgs 96 
Subtrahend 3 3 Subtraheng 5 T 1 


Remain Vs Remain 8 S 


The Abſolute Numbers being ſubſtracted in both theſe Examples, there remains 7; 
then in the one finding W 3 in the Greater Surde and Subtrahend both, they are both 
cancelled, for taking one from the other, o remains; ſo w 8 is only ſet down. Bur in 
the latter Example, where the Greater Surde is ſet as the Total of the ſecond ſorm of 
Simple Addition, 96 is to be divided 4+ 45 ang the 8 by W 3. and io 3 dg 
Jotten for the Remain. 


Remain 3—w3 


by) 
1 
J 
31 8:4 
3:3 
#:3 
if 
3 
ny - 
i 
49 
4 
. 1 
© 
1 P, 
©: 8 
4 z 
2:4 
_- 
* K* 
. 43 
15 
i: of 
> . 
; 14 
. 
4 
1 
1 
» 358 
1 
. 
: 
it 
35 
nt 
4 $8 
1 
i . 
. 
"it 
4: 
4 
1 
by : 3.4 
4 
754 
1 
[3 „ 
11 
' 
. 
ER: 
; oh 
427 
ith 
itt 
41 
* 47S 
i 1 
. 
3378 
i538 
| is 
36 
. 312888 
11239 
1 
91 
0 N. 
| 8 
x 1 
40 38 
o ' g 
* k 
K i $28 
1:8 
45189 
4.558 
4 ined 
4 
1 
1 3 
8 
1 5 
£453 
42887 
* 
1.1% 
. 
1 
10 
1 
7 
i#4 
3/88 
4it : 
2:40 
2: 
1 
n 
238 
4 9 
1 
„ 
N 
+39 
318 
mare: 
4 
1 
. 
31 
4 * 
0 wy 
2: 45 
i 
32M 
. 
* : 1 
1 
. 
i 15 
mil 
18 
wn; 
oY A: 
; 1 
Li ##: 
"1188 
r 
U 1 
8 [3 
"oh 
* 
"6 
nt 


Greater Surde W 2844 +35 In this Example taking W 2844 —W316 

Subtrahend 28 ＋ 316 W316 from W2844, the 316)— ah 

Remainis W 1264. And 28 

Kicmala * I 264 4 8 Abſolute Numbers taken from 
| —— 36, there Remains + 8. 


—_ . a * 
—— — ——2—2— —U— «— n 
— F morphed tne need = Hr = CIR 
— — —— — es "oe RI — — 
— _ — — — 
T 
— Jos — db — — — — — py — — _ — Pee 
— — — 8 Ss 
a — ei en. — Loads — — ISS — 


. 


Leſſer Surde 26 —Wiz other +, according as the Subtra- 
Subrrahend 12 — W27 hend was the Greater or Teſſer 3 


Chap, vi. Subſtraim of Ginend Stor © Ih 


Greater Surde IOS NW 29 ee Here takitzg * from ww 108 — wk wb 
Subtrahend ww 4 s | ywroBremiins 1w32,then 9 2 


15 — . Aking WI9 from Wag; 276 | 
Remain _ 32 Tie + reſts ro rejecting No,, 3V 19 


— 0} dividing as before by 5 * Wc.” 
and the Quotient by 19, the wo is obtained, TE N e 
| EO Ew —— 
ö 1 CARY A | 5 „ a — * — . 
Greater 80500 VI 875 + Ws 5 ſubſtracted.,  Ffubſtrated. 
Subrrahend , mw 48 *. 80 ww I $7 —ww4s no 
Remain mn. 4 ws 62533 1635 15 165, 
—— WE „.= 
SR e, 
8155 —5 
„ 
| Exam 1 of Refiduals. MEND | 
| Greater Surde 2 oy” 27 Tees dubſtraction 1 12 bm wi 27 _ TY 12 FF os 


Subtrahend 12 81 12 256, the Abſolute Number 14 is 

.  lefrin bot cheſe Examples: Aud Tay” — 

Remain newly 12 taken from W27 leaves * * 
—— W 3, but in the one —, in the 3 | 


Remain . , ee . hs G 


Greater curde 14 = 2 * 5 u 3 The . Wanbes 6 6, 1 fe + wi n $75 take 
Subtrahend 8 — Wy | from 14. And W 5 taken from W 5 leaves o; ſo 
dein de both cancelled, % 3 is brought down to the Remain: 
nen Bur if che Surde bad been ſet thus, 14 W8'— O, 
aſter the ſecond form of Simple Subſtraftion, then 60 divided by 4, and the Quotient 


15 divided by 5, gives W 3 for the Remain, as before. 


. se W $—W3 | 
Greater Surde W275 — Was 5 Here taking W 11) 5 


Subtrahend 199 —Wy | from! W375, and 253 93 25 7 


W3 from Was, 37 - AY 
Remain == —w 13 the Remi A BEET 
; | WI 27 


| W243—1W72 bs t50—W 96 
Greater Surde 90243 W 50 Both Cube Surdes 9g — 


Subtrahend 272 s and Square Surdes ge 94 1 5 16 3 


. — ſeverally ſubſtract- 39 2 | — 4Y: 
Remain | wi9 i ed as Simple their 9 e Srgpt 
————— — Remains are thus; | 


18 | 5 
nn Ko: 5 
g 8 6 
Greater Surde e -e —Ws ln both theſe ET ww $12 —WW32 
Subtrahend wW32 —W24 — the Remain of the Squared 2.— | 
, are Surdes is wW32. 256 35 16 5 
Remain 32 1 The Remain of the Square 1 a — = 


Greater Surde ww512 —W24 = Surdesin the one is +, in 


2 
ubtrahend 32 u —W s the other - —, as the odd = 1655 
— W 3 id the one was im the > 
vw32 + ws Su trahend, in the other _ 
— in the N uber from which : "TIS 


= 4, and the Quotient 120 a 245 he Remi be Wy, as before. Ex- 


3 = —— —— — 
5 —— . 
— bo 
- b = — 


= 
— LIL — 999 


— 3 9 
man — 
— e+ W.g=—"- - — 


——ͤ— 2 * * 
— — — 


r — — 
. SR 
= * rr _ — as 
© * OI — — — 
4 
1 
* 
9 


m"—_ — - «198 


cot. ICH » R 2 — 4 kt ets — 4 — cl — 
= . Ib 2 — poo 
— — — — — — e — —— — "= 
: — . — — — — — Y * — - — — . 
we wy 45 — — PS So _ — 5 _ — — : - 3 
r th FP 5 — — — LIONS A . 5 2 ” 7 — 2 
ile” - 0 r R N 1 5 * 
— — — at — wm . hee 
—— 
. 


„ Subſtraction of Compound Surdes. Lib. III. Part y 


Greater Surde 19 + W12 - In both theſe Examples the Abſo-n W 12 4 wy" 
| Subtrahend : T2 W3 luute Numbers 11 taken from 19, 3/75 74 


Remain _ 


Subtrahend /a - is alike; for W72 taken from 9 
Reman _ . Wyo + 4 


Subtrahend Wgo + W7 Signs are changed; for where ＋ is 


Greater Surde W112 + Ws. Here y taken 121 1 
Subtrabend ] 7 — wy fromw I Ia leaves 3) —=- W7 5 + Wy 


Remain | wW 63 + W2o added to 4- Wy | 4 a | IN i, 


the Quotient the Remain accordingly. 


IEF 4 


5 Examples of Binomials with Reſiduals. © + 


2 —— — leaves 8. And W added to W112 27 8 | 

Reman 83 + W27 becauſe their Signs are contrary, _ Ls. 
| makes the Remain W 27, in the one 

Greater Surde 19 — W27 _ 12 in the other —, as the ſign of . 

Subtrahend 11 +W3 the Number from which Subſtra ——?__ 

as" — co is made. | | 8 


Greater Surde 07:2 —2 Both Surdes and Abſolute Num- 95, bY 

Subtrabend 6 — 8 bers being of contrary Signs, the _ 3 VEE 
— a —— reſpective ſums of both are taken,  — 4 
. .+> . | : 


_— —— 


« 
* 
— — 


a7 82 l 15128 
Greater Surde 174 —Wiz The ſum of the Abſolute Num- 1y, 44 
Subtrahend W44 —- 76 bers, and the Total of the Surdes, 11) — 

—— — is the Remain of this Subſtraction, 45 15 

- Remain 250 — 99 the ſigns of both being contrary. , 1 : 

Greater Surde W242 Ih both theſe Examples the work 1 


— W 242 leaves 50, and W5oO 
taken out of W 242 leaves W 72. 2 * — 
— — Then w 7 in both having none to be 1213 365 
Greater Surde W 24.2 taken from doth remain ; but the 117 6 


4 ; ——— ſubſtrated — ſhall remain, and 233 
Remain - % — W7 Where leſs, mote. 


— W63, and — Wy 165 15 59.75 r 


makes W2o, ä 

whoſe ſign is as 2... © oe 
the upper Surde, meet 6 og — 
1 Yo Fog Es EE. on oo Soi 
Greater Surde WI 25 —W20 The work in WIZq MW  wo2nokwizs 
Subtrahend wW 5 + ww20 this is like that in 5) 5 5 200 — B 7 


- the laſt Example | 
% to. I 9. - SR 


— „ 2 
4 163 1 
WE: ny . 
e m 
Greater Surde w1o89 — W8o — W5376 The Operations in both theſe laſt Ex- 
Subtrahend vww320 —Wg$6 2 are much alike; for vw 320 ww 
- SF —T—_- tracted fiom ww 1080 leaves vw 40, and 
naman 14. + Was therefore ww 40 fubſtracted muſt leave 


Greater Surde O80 — W80 —W5376 ww 320. In the one W 56 may be ſub- 
Subtrahend ) + W324 ſtracted from W 80, and the Remain » 

f 5 down with the ſign of 80; in the other 
n Seas 2 pas pas: 1g — it may be added to W 80. Or elle 5376 
divided by 4, and the Quotient divided by 56 in the one, or 24 in the other, gives in 


O8 — w320 O80 - N 
40) N 40) 5 | 4/ 
"er 4 27% 19 Winz(23?H[ 1.6 
. e 
5 CES. on i 2 | 
19 89 W5376 ( n= 1.24 
_wWwW4., WY 320 | 


; ; 


Wr 
: 5 x : 0 7 
#04 * 4 * 7 
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A 1 1 . . 
Jy - LY * 

* a * 7 c 

* a - - / 

: 1 7 4 

/ +/ f N 

. * 
* 1 * {2% 
* * * 
N + 
* 4 


Chap. VIII. Slabſtraction of Compound Surds. 14 
In SubſtraFion of Univerſal Surds, proceed with reſpect to the Mark prefixed, Unvenal. 
2s in 1 Oni verſals was before noted. For ſo accordingly. muſt the Sub- 
Feraction be. e ae dee JJV*FR᷑ I!!!! 
As in Rational Numbers it may be clearly demonſtrated, that if / 5584/5 121, Zahlt by 
which are 5 and 11, be ſubſtracted from /3 8144/5 361, Which are 9and 19, Rationals, 
they being marked only as Compounds, ſhall make the particular Remain as at A, 1 4 
12 Abſolute Numbers. But marked as Univerſal, the Remain ſhall be but 4 as at 
B. And if ſtrictly taken, as before ſhewed in the foregoing Chapter, it ſhall not 
amount to 4; but be WI 2, which is a ſingle Surd, and hath 3 and ſomewhat more 
for his Root, as at C. | EC on og ey SG 


Greater Surd. 3814-3361; A W8rb-W361=g-rgz28 | 
Subltrabend. v3254+v3121 e WISE WI ZI SF TLII EAI 


I 3 * 8 add. I —=—y 

3 „ 3 4 APY IF 2 or Or 32; Os 0 ano e cr wa. ud | i 

G . E r we +34 3 in # EY R 94 #1 * WS ig & * » 4 #71 . 4 
Remain 12 articular. W16 64=4 1 $=12 | 
* 4 3 1 5 : 1 1 5 * * 4 q — 1 f ; x 4 #Y 4 
k * 5 15 5 1 2 7 13 0 , $7 " 8 N N þ 1 ſ f a 5 8 4 
I ind 1 2 2 2 4 4 1 2 * — 1 — 5 24 _ 8 : 4 FL s TIP 4 f 1 1 8 — 1 * 
. o Se J f 2 l * 4 o A 2— — 


ws 


1 


Greater Surd. V8 1 E- 361 B WGZ igxgg9999 


4 
9 9 


— * N * 135 | 
Remain. __. 7 oe 


PV * 


= . * 8 * 1 
, , je 4 * * ; * 
_ — * . — 93 ; R Su 3 + | - 4 0 | : 
3 © EY 4+ £34k 04 woke SW $3.3 12 2 2 
i n 
ry 54 > £ "a" 
Fs , ; "4% . y 2 7 — 
a n | 23 + Bk BY: 
bs ; * * * kf + a 4. $58. — $ hy 
AST. I, Oda 
y W * a * ; o 4 * 5 i * 
1 * O A » ” $ ; : . 
* an 1 5 : * * 3 1 3 % * 1 , 7 WALLS 1 04 © 2 — 4 * * 1 I” o o 
„ * „ ** ” a 7 
Subtrahend. . 2 „ . | . 
bo ” a, #3 5 F. 
( = my. Þ : 1 1 3 * 8 5 r : $8 # 5 — 
= 4 $ * f 0 x P y l + * G 
Re go "I # > , . - ——_ — 1 % « * 
main. Wi2 . 
: FEE. 


7 | 25 5 es \ | Yi, 1 A % +4 2 = 7 
J r „ 8 * CLIT £2 1} 
Strictly Univerſal. . y94-19=28 
& 2 ES "> 5 5 5 1 5 ns 4 4 "OS: 
8 DOVER | BY : —— — — 


r 
1 


„ DSS 4 i» fx BY = „ n | 
Hereby it appeareth that the Remains df the Subſtraction of Simple or Parti- 
cular Compound Surds as before ſubſtracted, if conſidered as rooted, are after a 
ſort to be taken for the Univerſal Root. But if the Character of the Univerſal 
Surds be removed or cancelled, or the Remain but a ſingle Number, then they 
ceaſe to be Univerſal, but are underſtood as Simple or Particular Compound 
Further to underſtand the Subſtraction of Univerſal Roots, it may be ſafe to Stent to theSubs 
tread in the like Steps as before in their Addition. © fſtfaction of U- 
| 8 : 3 s | niverſals. 
I. If the Numbers or Surds given be Incommenſurable or Heterogeneal ; then 1. the Data 
conjoin them with —, and prefix before them /, to ſignify the Root Univerſal. be Incommenſura- 
As to take W8 from * 
2, If a Particular Surd be to be ſubſtracted from ſome Univerſal ; then take the 


*. 


E 


geneal, 
Example. 


ded: And from the dexter Part of the Univerſal, take the Square of double the lar, and the o- 


ded to the ſiniſter Part make up the next ſquare Number thereto ; but if one be sein 
omitted, then quadruple the Root; if two be omitted, ſexcuple the Root, Oc. 


ſo muſt. 4 the Square thereof be taken from 169, after the manner of Surds. firſt Voith. 
But if W25.be taken from /. 36 i884, there 5 the Root of 25 muſt be mul- Other Variety. 
Uplied by 4; becauſe 28, the Root of 784, added to 36, makes 64; which is 
not the next ſquare Number to 36, but one is omitted, to wit 49. 
i fn. e 371. .3 5 b. dre | Roots. 5 
p Greater Surds, VSG Ed 7 © 4/+364W784 8 —Enxanple. 
Sabtrabends. 166 4 Vas 


| J 
6 7 E * af FE £ * 


FNemains. Vigh Way, 3 164 


— — 


— —- — 


3. If both Numbers given be Univerſals, and the ſiniſter Part of the Sultrabend 3. Pata both Y. 
be a Cipher; then if the Dexter thereof be Rational, take the Root and place in 3 47 8 
the ſiniſter Place of the Cipher, and proceed as in the laſt Direction. Place of or, 
As to.take', /:0-E-wW81 from MA 225, the Root of 81 being 9, if taken Example. 
from /:49+W225 as aboye, leaves the Remain yc16+W81. 
nol” ns Mmmm n Greater 


WS V8 39, the Remain ſhall be //1w/g94-39. 6 f Hetero- 
Particular Surd from the ſiniſter Part of the Univerſal, as Particulars are ſubſtra- 2 ow Particu. 


Root of the Particular, when the Root of that dexter Part of the Univerſal ad- thr Univerſal, 


As to take W16 fromv-36-+-w169, the Root of 16, which is 4 doubled, is 8; Example of the | 


n 


316 SubſtraFtion of Compound Surds. Lib. III. Par. y. 


Greater Surd. VAW _ 8 
Subtrabend. 39 for Vro NEWS. 3 
Remain. VIS WSI | 5 


4. Data both 4. If both Univerſals be without Ciphers, then take the Siniſter of the Subiyg. 
UVniverſals hend from the Siniſter of the other, as particular Surds are ſubſtracted. And let 
without o. the Dexter be diminiſhed, that the Remain may be juſt. But herein lies the Skill 
| as before in Addition, wherein the Operator muſt have under conſideration ſever 
Directions at once. | LOTS, 
Examples. As to take /-124-W16 from y:484-w256, after 12 is taken from 48, and 
the Remain 12 ſubſcribed, the Dexter can be but 16, to make 12 half the other 
Surd as it 18. „„ 25 e 1 | 
But if y:12+wWis be taken from y/:48-+w1, the Siniſter Part of the Remain 
will be as before ; but the Dexter will be —Wg, becauſe W1 was not ſufficient to 
ſubſtract W16 from, and therefore the Sign is changed. 


Greater Surds, V. A8 W256 8 VAS EN 


0 
Subtrabends. w:124-Wis6 4 wv-12+Wi6 4 
Remains. /i12+Wis 4 WI 3 
5. Reſidual V- F. If the Univerſals be Reſiduals, they are to be ſubſtracted as above, and the 
mverſals. Reſidual Sign kept to the Remain, or changed as the Caſe requires. 


Examples, As to take /:12—Wy from A8 W144, the Remain ſhall be 1 2—Wyg. 
But v/:2—W4 taken from / o- WI, ſhall leave the Remain y/:32+Wagg. 
where the Sign is changed, becauſe WI was too little to ſubſtract W4 from, 


Greater Surds. y:48—W144. 6 v:50—WI * 

Subtrabends. w:312—Wg ” 2 - O 

Remains. VID 3 wv:32+Wavg9 =o 
6. Mixt Uni- . If the Univerſals be mixt, then after ſubſtraction of the Siniſters, the Dex - 
verſals. ters are to be added; yet ſo as the Dexter Remain muſt have reſpect to the Sini- 

ſter, and not exceed its due Proportion. See the Examples following. 

Examples. Greater Surds. * 4A EVI 44 4 535 :48+W256 * 
Subtrabends. w:4—WI16 0 27 5 

Remains. Ve 4 e 3 

Greater Surds. y:48—Wiga ä 6 NS -WI 7 

Subtrabends. w:124-Wi6 4 wv:2 +wW4 i © 

Remains. wv:12—W64 2 VIELEN 5 


7. $4. Univer-" 7+ If any Square Univerſal be to be halved, divide the Siniſter by 4, the next 
ſals balſes, Dexter by 16, and the next by 256, Cc. And if Abſolute Numbers be inter- 
mixed, they are to be divided by the next Siniſter Diviſors before them. - 
Example. As to half y-12+w480+wg216, dividing accordingly by 4-16.256. there 
will be brought forth the /:34-wW3o0+w36, for the half of the former. 
8. To ſhorten the 8. If any Square Univerſal be divided by 2. 4. 16, Cc. orderly, and the Ab- 
Diviſion in ſich ſolute Numbers, if any, as the Siniſters next before them, the Quotient ſhall be 
Subfractios. an Univerſal, like thoſe in the laſt Direction mentioned in Addition. And if the 
Root be gotten, the Sum or Difference at laſt muſt be divided by 2, and the Root 
of the Quotient taken for the Remain. Ber ns 
Example. As if /:124-W480+-wW9g216 be thus divided, the Quotient will be thus, 
v/:6+W1i20+W576: then 24 the Root of 576 brought and added to 120, make 
144, Whofe Root 12 added to 6 make 18; but this 18 muſt be divided by 2, and 
the Root of 9g the Quotient taken. | | 
Whence this la: This and the precedent Work take their Original from the firſt Conſectary in 
Work proceeds. Chap. 6. Diviſion of Simple Surds ; and according thereto may higher Univerſal 
Surds be halfed, Oc. But theſe are fitted only for Squares, others being ſeldom 
uſed, as before noted in Addition. 
Proof of Sub. The Proof of Subſtraction of Compound Surds, is like the Proof of Simple Sub- 
ftrattion of Cons ſtraction, either by Addition, or by taking Rational Numbers inſtead of the Surds, 
pound Sade. and working therewith. For making the Total of any Addition, the Number 


from 


Chap. IX. Multiplication of Compound Surds. 319 
from which Subſtraction is made, and one of the Numbers added the Subtrahend : 

then ſhall the Remain be the other Addend, and ſo vice verſa; remembring Par- 

ticular to try Particular, and Univerſal, Univerſal ; of which Inſtances are ſpa- 

red here, foraſmuch as many of the Examples in this Chapter are ſo ordered, as 

they prove the Additions of the former: And divers of the Examples being of 
Rational Numbers, may be Inſtances ſufficient without farther explanation. 


Multiplication of Compound Surds. 


oO multiply Compound Surds, let them be conſidered as they are, Particular Compound Sd 
or Univerſal. = | | „ | multiplied. 
Multiply the Numbers of Particular Compound Surds, as Simple Surds, like with Particular. 
like, or reduced thereunto; and let the Signs + and — be ordered as in Mul- 
tiplication of Compound Cofſicks, for like Signs give +, and unlike ==, 


Example 'of Binomials. 2 14 
Multiplicand. W26d-W3 The Multiplier being a Simple Surd, 
Multiplier. Wy tho the Multiplicand a Compound, there 
product. WI O LENIN is no Difficulty or Difference from Sim- 
e OE ple Multiplication © 

73-611 o gn The Abſolute Numbers multiplied 

| utiplier. SEN o make 25, and W1o by Wio make 10 Ab- 

25 ＋ 250 ſolute Numbers, the 5 ſquared 1s 25; 

VSO IO which multiplied by 10 is 250, and ad- 

prudull. 354ÞWiooo ding W250 to W250, the Total is 
„ „ — WIooo, that is 250 multiplied by 4. 

 Multiplicand. 234-W15. After Multiplication of the Abſolute 

Multiplier. W8 | Numbers 23 and 6, and the two Surds 

8 138＋ W540 which make W120, the Abſolute Num- 


W42321-W 120 bers are ſquared; and ſo multiplied al- 


Produ. 0 = /-5- ternately into the other Surd, all which 
du, =1384W$40+W4232+WizO "a make the Total Product. 


Multiplicand. W120 W12 Fo Here W120 multipli | „ theo 
aut pitcand. = plied by W12, the 
Multiplier. Wiz EN Product is Wi4go; and Wi2 by 12, 

Wr440H12 + gives 12 Abſolute Numbers by can- 


| 2 W840+WS4 celling W, as was taught in Simple 
Producrx. 12014 40+W8 40 + W84 Surds; the other Products are plain, 


Example of Reſiduals. | 32 of 
Multiplicand, W26—W3 The Multiplicand being a Compound, Ns 
Multiplier. W 5 Sh but the Multiplier Simple, -there is no 
Produt, Wizo—Wis © Difficulty nor Difference from Simple 
— __ Multiplication. 


| Multiplicand, 10. 


Multiplier. 10—W5 The Abſolute Numbers multiplied, 


produce 100, and WS by W5, make 5. 


100—W5e0 _ Abſolute Numbers W being cancelled, 
—W5o005 the reſt of the Work is like the ſecond 
Produtt T 05 OOO Example of Binomials above. 


The Work in this Example is like 
that in the third Example of Binomials 


Multiplicand, 23—W15$ 
above, only altered in the Signs. And 


Multiplier, G- 


138—W540 W129 which is + may be ſet next to 
2423 z2-＋r＋tWI 20 138; which is of the ſame Nature, and 
product. 138-5 4042321 1 20 ſo the Product will ſtand thus; 


138 N- 120-540-4232. oy 
Multiplicand. 


310 - Multiplication of Compound Surds. 


Multiplicand, W24 —W20 
Multiplier. W30 —W24 


W720—W6oo0 
f a4 - 
Product. Wr7T20+W480-24-W6oo 
Examples of 
mixt. 


Multiplic. 6+W3 
Multiplier. 6-0 
36.5108 
— 0 108—3 


* 


producł. 33 


Lib. III. Par. v. 

In this Example W24xW30 produ- 
ceth W720, and W3oxW20, makes 
W6oo ; but W24xwW24, giveth 24 Ah. 
ſolute Numbers, cancelling the Cha. 
rater; and W24xW20, makes 480. 


Examples of Binomials with Reſiduals. 


After multiplication of the Abſolute 

Numbers, whoſe Product is 36, the Syrg; 
are multiplyPd into the ſquare of 6, which 
alternately produce+W108 & WO 
and in the addition both cancelled being 


of contrary Signs, and 3 which is - com- 
ing of W3xW3, is taken from 36. 

3 l the 5 7750 La 22 E into 
ONE ee ee 52, makes in both places WI 5028 
WI $9267: . 172 . 62 the one ＋ and the other —, according 
— — to the Signs. And 17x17 gives 289; 

6 and W52xW5$2 produceth 52, cancel. 

5 ling the Character. 

The Work in this Example is like 


Multiplic. Wg2+17 
Multiplier, 17— 52 


producx. 7 


Multiplic. W124—6 
Multiplier. 32+W14: 
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W126976—1 92 the laſt before, and the total Product 
 W1736—W504 is ſet at large. 8 
Product. Wiz6976+W1736-W$04-192 The Multiplication ended in colled- 
Multiplic. W32—3 ing the Total W72 is taken from W128, 
| Multiplier. W 8-2 2 and the Remain . ſet down. 
9 | 256572 on: 8 \ W128—W72 
} 3 ITTIOOS eig 
b Product. W256 EVS —6 PE | 4) —3v 
| 5 2 
| E 
1 
8 


Polynomial From hence it is obvious, that if a Aultinomial be multiplied into it ſelf, with 


Itiplied ig 87 | | 
fon _ be One of his Signs changed, the Product ſhall be purged of one Name. 


changtth a As 3+W5-+W2 multiplied by WS Wa, the Product ſhall be 12-4-W180. 


Nane. Multiplic. 3-5 INN | WFL 
Example. Multiplier. 34-W5—W2 _ | 50 3 13 * 
9+Wa5+wis Hy 
 Wa5+5+Wro 2 A 
—Wi8—Wio2 7 Was 
9+W1i80+5—2 5 22 
Product. 12A ]¼f 8e 80 9180 


Univeſals Ho- Multiply the Numbers of Univerſal Surds that are Homogeneal, as Compound 

mogeneal how gurds, alternately one into the other, with this difference, that the Siniſter Num- 

munpiied. bers be figurate, according to the Denomination of the Dexter into which they 
are multiplied ; And the particular Roots of all the Dexter Multiplees added to 
the Product of the two Siniſter Numbers, and the Root of the Total ſhall be the 
product in Abſolute Numbers; which if thereby cannot be expreſled, is to be 
marked accordingly with its proper Character. 6b 

Example, Example, to multiply the Root Univerſal of W2-W49, by the Univerſal Root 
of W3z+wW36; after multiplication of 3 by 2, both 3 and 2 are ſquared before 
they are reſpectively multiplied into 49 and 36, and then 49 and 36 are multi- 
plied together; the Roots of all which Dexter Multiplees are added to 6, and the 


Total makes 81, which is a Square, and the Root 9 Abſolute Numbers is the Pro- 
duct deſired. 


Multiplicand. 


Chap. IX. 4 Multiplication of Compound Surds, 
Multiplicand. /:2-+-W49 C1 
Multiplier. V:3-W36 1 
3 6+W4a4r 3.9 X49 =- 441 . 
W144+W1764 8 8 1 * 
product. vV:6+W441T W144 1764 ff WEE TE 8- o- omaha: 2 
__ 6+ 21 + 12 +42 49 x 36 = 176412 


Total Product. W81 = 9 Abſolute Numbers. 87 


If the given Numbers be Heterogeneal, then beſides the Reduction of the one Univerſals He- 
terogeneal. how 
multiplied. 


to the other, as in Compounds before, figurate the Siniſter Surd according to the 
Reduction of the Dexter, and then proceed as in other Univerſals. 


321 


Example, to multiply the Univerſal Root of Wa z ENS, by the Univerſal Example. 


Root of W2-I+wWW343. Firſt, 23 is multiplied by 2, for they are Homogeneal, 
that is, both Squares. Then W2 is reduced with & to the / 38, and 3 964: 
And moreover, becauſe 64 the Dexter Number is now of the Zenzicube Denomi- 
nation, 2 the Siniſter Number ſhall be made a Zenzicube alſo, which is 64. So 
hall 64 be multiplied by 64, and the Product with his Character ſet down, which 


is /4 $4096. Likewiſe W23 and w343 reduced, make the Dexter Number 


5549; which is to be multiplied by 148035889 the Zenzicube of 23, 
and the product which is the /517416274304961 ſet down. Afterward 18 
and 343, both Homogeneal Cubes, are multiplied, and the Roots ſeverally 
taken and added to the Siniſter Product 46; the Total is W225, which in Abſo- 
lute Numbers is 15. | 5 
Multiplicand. Vea 3E 
Multiplier. V. 24343 _ 
46. / 304096 3 
| e Salk 43 0174162743049614+W2744 > | 
8 Produck. N:464v1 3$4096+v 1741 627430496 I 4ww2744 
Roots. 46 + 4 + 1611 + ee 
Total Product. W 225 = 15 Abſolute Numbers. Fs 


1 


7 


If the Univerſal Root be ſtrictly taken, then the Root of theſe laſt Numbers 
muſt be taken for the Product; which in the former Example would be 3, the 
Square Root of 9, in this Example WI 5. 085 1 . 
As the Multiplication of Simple Surds takes for the Proof thereof, either Sim- 
ple Diviſion or Rational Numbers; ſo doth Multiplication of Compound Surds. 
Particular and Univerſal, prove it ſelf either by the reſpective Diviſions, with 

Particular by Particular, and Univerſal by Univerſal, as in the next Chapter is 


Proof of Multi- 
plication of Com- 
pound Surds. 


exemplified ; or by working with Rational Numbers, as in the Inſtance fol- 


lowing. 


" 


Suppoſe the Roots, Particular or Univerſal of Wa-bww! 26 were to be mul- h 


Uplied by themſelves, the W being 2, and W125 being 5, added, make the Sum 
of their Particular Roots 7; which multiplied by it ſelf is 49. papa 

But if w125 which is 5, be added to 4, the Sum is 9, of which the Square 
Root is 3 for the Root Univerſal, and 3 multiplied into it ſelf is 9, for the Pro- 
duct of the Univerſal Roots; accordingly by the Work thereof are thoſe Num- 
bers produced. NR NG hind IDs BAK. 4 1 A 

And both if ſtrictly taken muſt be the Roots of theſe Roots, to wit, 7 and 3 
the Roots of 49 and 9. : | | 


— 


A5 2 4+$= 7 VAL 125 185175 AU 
| = oo 445=9V3 
DM 4s | 2-HS= 7 VigwW125 de 4+5=9V3. 
isse, . T6Fv 3064000090 — & *S 
—_4i* 10 I. 10 + 25 ot. | 16 + 20 ＋ 20 ＋ 25 . 
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CHAP. Xx. 
Diviſion of Compound Surds. 


A 


—— 


compound Surds TO divide Compound Surds, let them alſo as in Multiplication, be conſidered. x 
divided. they are Particular or Univerſal. 9 8 5 * 
Particular. Diviſion of Particular Compound Surds, hath ſometime the given Diviſor Sim. 
ple, ſometime the Dividend Simple, and ſometime both Compound: The Yarie. - 
a ties of whoſe Diviſions are compriſed in the following Caſes. 155 
1. Diviſor Sim- | 


Me, or an Abſo- Caſe 1. When the Diviſor given is a Simple Surd, or- Abſolute Number, and 
lute Number, the Dividend Compound; divide by the Diviſor the ſeveral Numbers of the Di- 
vidend that are of like Denomination ; and if any be unlike, reduce the Diviſor 

to the ſame Denomination, and then divide thereby. And order the Signs -4- 


and — as in Diviſion of Compound Coſſicks; for like Signs give ＋ and unlike —. 


8 n 80 the Abſoluce Num- 
3 EW -) Quotient. bers are divided; to di- 
( Fine at bh vide the Squares, 2 is 


0 Examples of Rin | 

| Binomats . Eee TY n ve. 

8 Dividend. WI OC WI5 8 In all theſe firſt 4 Exam- 
| Divifer. Ws © (126+; Quotient, ples there appeareth no 
| hee >a . f eee every Number 
4 Dividend. 56 ＋ W24 1 3 eing divided as Simple 
0 bros. e (vlt Nen, Sac and de. On 
i | | , 11 or — according to the 
| Reſiduals, Examples of Reſiduals. likeneſs or unlikeneſs of 
j TS ets „ c the Diviſor's Sign with 
4 Dividend. Wi3o—Wis W26—W3 Quotient. the sien of the Numbers 
A Drviſor. „ TITS of the Dividend. 

| Dividens. W 56—W24 Woi—W4 Quotien 1 

4 Divpiſor. 865 . | i as 

[' Mint. 3 Examples of Binomials with Reſiduals. In both theſe Examples, 


Dividend, G- C-MWIO - 
Diviſor. RET 


{quared, and to divide 


lakes Ba L os WIC Quotient. the Cubes, 2 js cubed. 


2. Dividnd Caſe 2. When the Dividend given is a Simple Surd, or Abſolute Number, and 
_ un. the Diviſor a Compound Binomial or Reſidual, fo as the one Surd be not equal 
Fri to the other; then multiply the Diviſor, if Binomial, by his Reſidual; if Reſi- 
dual, by his Binomial. And by the ſame Number the Diviſor is multiplied, mul- 
tiply the Dividend: this Product divide by the Number remaining of the Multi- 
plication of the Diviſor, figurate or not, according to the Denominations of the 

Dividend fo multiplied, ordering the Signs as before. 


, > * 
.: 


Examples. Example, to divide the Abſolute Number 49 by 4+Wg. Firſt, the Diviſor 
multiplied by his Reſidual 4—Wsg, produceth 7; which figurated or ſet as 4 
Surd, is Wag; then the Dividend multiplied by 4— 9, doth produce 
196—W21609;z whereof 196 being Abſolute Numbers, divided by 7, the Ab- 
ſolute Number remaining by multiplication of the Diviſor, and W21609 divided 

by Wag, give in the Quotient 28—W441, as at A. 
And if 49 be divided by 4—Wo, the Quotient will be alike in Numbers, only 


the Sign contrary, viz. 28441, as at B. 1 | | 
But if 49 be divided by Wo, the Quotient will be W441-+28, as at C. 


Andif 49 be divided by Wg—4, the Quotient will be 441—28, as at D. 


A 


cbap Xx. Dv ſon J Compuund dur. 323 


A beg, p Diviſ, c di. , D din 
Binomial. 44Wg Reſidual, 49 Binomial. W9+4 Reſidual. Wo-4 
Reſidual. 4-Wg Binomigt. 44e Reſidual. Wg-4 Binomial, Wg+4 


16+W144 on | 44 44 8 9 5144 
—W144-9 WI44-9 —=W144-16 Wi44-16 
product. 5 — Cavs, 16—9 XL nan 9—16 
Remain. 7 . NN 7 | -— 1 — 
— — — — — 2 | . == 3 — 
Ficurated. W4ao _ Wag 5 4s — 49 | 
Dividend. Dividend. Dividend. 5 Dividend. 
„„ 49 1 
49 4+Wg J wn ARES 4 
product. 196 W 21609 1 96609 W21609-196 : W216094196 
| Quotients. CO Quotients. 
196 f e A 11609 T F 196 / 
8EW 275 N. — 
7 25 Te du * D 


Another Example, with the Varieties in dividing 2 a Rational Number ; the Other Examples. 


like of which is to be done where the Dividend is a Surd. As ſuppoſe W g 1 be 


divided by 3-4-W4, or 3—Wa4z or W4-+3, or TY 3, the ſeveral 3 ap- 
pear at E. F. G. H. | 


E Pivifiw. E Diviſes.. . Divſn, NB Div. 6: 
Binomial, 3+W4 Refidual. z. Binomial. Marz Reſidual. Wa3 
Refid al. 3-W4, Binomial 3#W4 8 Wa-3 ne . Ws 


ms |  9-W 5 0 a+W36 1 50 e 
„ i. -1-o Ig” 1 Keel 
Remains 5 _ NO I —*K 10 _ 
Figurated, Way = ; 1 5 Was OP] * 5 = 25 88 
Dividend. Dividend. Dividend. Dividend. 
—W 23, . 4-3 | Wars 
| | n vs | 
Produtt. W7 ——. Wee KH . Wa 729 
| 2 1971 1 5 ä 


Quotients. | Quotients. 


WT729gF W324 2 | E W324F Wr2g — 4 G 
5 * "Wa was Wits Wage N 


Example, 


r ent IRIS 


5 
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FED 
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Examples in 
Cubes. 


but one part 


equal to the 


gther. 


Example. 


4. Data both 
Compound, 


Examples, 


Diviſion of "Compound Suh. Lb. IIl. par y. 


Example, to divide 27, by 1. U or ö Gy. or wit, or Wr 
the ſeveral RENE are as at ! I. K L. L. M. 


. 
1. * 


I Diviſor. K Diviſo : Ls Diviſer M Wie 5 
Binom. 4 Wh. d..4-ww8 Binom.wW8+4. Keſid. N 8-4 
Reſt d. 4s Binom. 448. Refi d. 8-4 8 


1649332 | 2 16-1512 ett e 


3 


„ ON _ e . ID == ng 


"Figs wines 1728 9728 i on 


Dividend. Dividend. . Dividend. = -- Divkdend,. 
5 ½ / 29 . 3 2 S 
A= 8 S8 8-4 v 8.4 


Prod. VI) 28-π 7 | vwir28+mv216 12162 * I 728 war 1641738 


Auen. | 


TE; 4 13 


r e 


Ss "Ip © 4 
„ @  & SS 


— 
8 b 


; .Divip con. WR When the Dividend is TRAN or Dm and che Dink 40 l 


pound Binomial, and one Surd is equal to the other; then add them together, and 
by the Total divide the Dividend, as in the firſt Caſe, if the Dividend be Compound, 
or otherwiſe as a Simple Surd. And if ſuch Reſidual be given for a Diviſor whoſe 
Parts are equal, becauſe of the contrary Signs, the Value thereof is o, and ſo no 
Diviſion can be made dre oe war 
Example, to divide WO by W 5+W. 57 boch added make ao, by which 
Woo divided maketh the Quotient W3. But if the Diviſor had been propoſed 
W5—MWs, it being clear the Diviſor i is o, no Diviſion c can be ama thereby but 
Nugatory. 1 . 
Diuiſor. wy Dividend. W6o, > vin, 


x ws ee. 


1 ; hs b p 2 
. "OR 7 * ; — E 1e 311 
7 2 {4 — _» e , 
* — 9 — | 20... — — — — 


E 


Caſe « When both Dividend and Diviſor are Compound, and the Diviſor a 
Binomial or eſidual 3 ſo as the Parts of the gd be not pills as aforeſaid: 


Then proceed as in the Fei Caſe before. en 


TO divide We8tWs 54 by Welw; Binbniial, * * N. e od 
To divide W68—W$54 by W6—W3 Reſidual, as at O0. 
To divide W456—W72 by WI SEW Mixt, as at P. 
> To divide 458, by W 18—Ws6 Mixt, as at . | 
7.2. Dire 17 1mm Dividend. Is | AL, Ae 
ON Weew O Ne 1 of 
W6-W3 o +W3 


6+ WIS Wqo8t W324 
—W18—3 Ls + W204—W162 


pn — mn 2 


6—3 _WaoB+ ＋ W324 WO 12 


— — Quotients. 


Dividends, W408+W3 24+ W294-W1 62 Cu. 4 W36i —W2 22=Wi 105 
Diviſor. Wyo 2 
Diuiſors. 


| 18110 8 * FF 8208 + W1296 Fab 
F., 3 ” 
— 208 F WI 296 ꝗ)½ 2736 ＋ -) 422 


3 — — 
* 


* 


Bo 7 
. 


Dividends. W82087W12967W27364-W432/ |. TO p 
w 3 17 — | 3 _ X X e ER WSWS WI 9+W34 7 
Diviſo- 144 eren Ds Q 


Caſe 5- When the Diviſor is a Multinomial, in multiplying him by his Reſidual, g. Divify 
one Part, or all the Parts thereof except one, may be made Relidual at pleaſure, al- Pobnonial, 
ways provided the Parts made Reſidual be not equal in Value to the other as afore- 
ſaid, And after addition of the Multiplees, rejecting what may be rejected, by 
reaſon of contrary Signs, add the Remains of the Total into one Number, if it. 
may be, and proceed as in the ſecond and fourth Caſes before in this Chapter. 


Example, to divide 54 Integers by WA EWS E Rational Numbers, the Example. 


Piviſor may be multiplied either by W4+W9—w1$, or W4—wWg-l-v16, or 
Wa—wWg—W16, or Wg—W4—W16, or by any other Reiidual to be made, by 
exchanging the Places of the Numbers in the Diviſor. And 'accordin gly rhe. Di- 
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dend. | 
Example, to divide 94-W1$014-5—2 by 34W5-+w2 ; at the firſt Applica- Example. 
ton of the Diviſor 3 being gotten for the Quotient, I multiply the Diviſor 
thereby, and the Product is o4-W45+w18 ; which ſubſtracted from the Divi- 
dend, leaves W4sz—W18. Then by Application of the Diviſor is gotten for the 
Quotient -T ws, by which the Diviſor multiplied, produceth WAF WZ -W. 85 
OO OO _ this 
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When Names are 


Increaſed and 


changed in Di- 


Hild to be took 


in placing the 
Signs. 


Univerſals Ho- 
mogeneal, how 


divided. 


Examples, 


| Diviſors will be —27 and —W729. And then /:3—w36 multiplying 9, makes 


Diviſion of Compound Surds Lib. III. Par. y. 
this ſubſtracted from the Dividend, leaves —W18—W1o, And laſtly, applying 
the Diviſor, —W2 is gotten for the Quotient, and the Product of the Diviſor 
multiplied thereby is —W18—W1o—W4 which ſubſtracted leaves o remaining 
and the Work ſtands as at W; the other Paragraphs thereof as at T and v. 


Dividend. 
| 4" 2 3 855 
Di vi ſor. 34+W 5 3\g+-wWi8o5—273 Quotient. 
| . * bw 4518 5 : > 
d 
Dividend. 
5 ee I vs 10 4 OE. 
Diviſor. 3 F ＋W 2N9--Wz89+-5—2/7 3 5 Quotient. 
a J B 45118 1 


WAS LIS  W45+5+Wio 
' W4545+W1o 


Dividend, „„ 
W45—Wi8-Wto. | . 
Diviſor. 3E +w2 Y W ba £44 3+Ws—W2 Quotient. 
34m N Jobdwas 4wis 
o+W45+w1i8 4 5A IO 
| 9 10 f 3 
—W18-W1o-2 | 


Thus Diviſion of particular Surds give evidence, that every Compound Diviſor; 
by the Work of the 2d, 4th and 5#b Caſes, increaſeth the Names in the Quoti- 
ent; the one a Binomial, makes the other a Reſidual, and the Reſidual begets a 
Binomial, although the Dividend be ſingle. But if the Dividend be Compound 
as well as the Diviſor, the Quotient ſhall be a Multinomial. And great heed is 
to be taken in right placing the Signs, for that according thereto the Quotient is 
to be valued ; all which is plainly to be obſerved in the foregoing Examples, 

Diviſion of Univerſal Surds Homogeneal, imitate the Diviſion of Particular 
Surds, only before the Quotient is to be prefixed the Univerſal Sign. And it 
Operation be made according to the ſixth Caſe ; then let the Siniſter Number of 
the Diviſor upon every Removal be figurate, as the next Dexter Number he is 
applied to. And if you proceed according to the fourth Caſe, then in multiply- 
ing the Numbers, the Multiplication proper to Univerſal Surds is to be obſerved; 
and beſides, if the Diviſor be Negative, the Order of the Quotient is inverted; 
for then the Siniſter Number of the Quotient ſhall be ſubſtracted from the Dex- 
ter, and the Root of the Remainder taken for the Number deſired. 
Example, to divide /:6-|-W1 444W4414-wW1764 by y:3-+w36, upon appli 
cation of 3 in the Diviſor to 6 in the Dividend, 2 is gotten for the Quotient, 
by which multiplying the Diviſor, the Product is 64-W144 : Then z is ſquared, 
and by applying the Product or Square which is 9, to 441, there is W49 gotten 
for the Quotient; which multiplying the Diviſor, produceth W441-W1764, 
and ſubſtracted, leaves o remaining. And the Diviſion according to the ſixth 
Caſe ſtands as at X. And if Diviſion were made by y/:2--W49, the Numbers 
ſhould be placed thus, V-6-+W4414-wW1444-wi7s. : 
But if nine Abſolute Numbers (which is the Root Univerſal of y/:6-+-W144 
—+W441+W1764) be divided by /:3-+-w36, according to the 4th Caſe ; then 
multiplying / 3-36 by his Reſidual /. 336, the Numbers to be uſed for 


the Dividend 243—wW236196, and the Quotient will be —g-+W324 as at 1. 
Then becauſe the Diviſor is Negative, 9 ſhall be taken from the Root of 324, 


and the ſquare Root of the Remainder, which here will be 3, ſhall be the Univerſal 


Hot deſired, equivalent, though in other Terms, to the Root of the Quotient 
at X. WY 


Diviſor. 


Diviſof. Dividend. Quotient. 
/:34-W36) mire 144+ W441+Wr764 (V:2+Wasg 
/:2+-Wag 6+W144 on | 
ccc 

W441 W1964 
Diviſor. Dividend. Quotient. 
:3-HW36. 9 | 
vVe3—wW36 53 — W36 

= 324 243—W236 196 
 —W324—36 8 

ai 243——W236196 y 
VV Ä 

—27 - 29 eg * 324 

—W729. FLY 


Diviſſon of Compound Surds. . 
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| Nevertheleſs where the Diviſor by this laſt Sort is Affirmative, the Quotient 


ſhall be 1n the former order: 


Example, to divide 30 by y:30-w36, whoſe Root Univerſal is 6, or by /:30 other Exanles, 
—W25, whoſe Root Univerſal is 5, the Quotients will accordingly be 5 or 6, 
and therewith agree the Quotients at Z. Z. if their Roots be extracted. 


Diviſor. Dividend. Quotient. 
%o πνππ e 5 
30 —W36 30 —— W36 
900432400 : | 27000—W29160000 
—W 3240036 —— — 
90036 VE | "> 
— ——— e e wg 
— —.— 864 W746496 P bg ww 
8 746496 . a — R | 
- Diviſor. Dividend. 2 
7.30 — 25 30 47 
30 +way 30 + Way _ 
900—W22500 | 27000-þW20250000 
W22500—25 — — a 
900—25 p Sa 2 
— 27000 20250000 4 . 
875 2 2 * 30 W26435 


fs — 875 _ wr765625 
W765625 


* 
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Proof of Divi- 


on of Com- 
— Surds. 


or ] or W81 r 


Di viſſon of Compound Surds. Lib. HI. Par. V. 
Dexter Number of the Diviſor which is a Square) is to be depreſſed to a Cube 
by extracting the Square Root thereof. N e 
man Dividend, . ''© Quotient. 
vV22+vw8) V:4+v 504096+W16+v/5 $4096 (VAC 
New Diviſor. 2x2==14) 16 (4 5 
Diviſor. Dividend. Quotient. 
v:2+W4) y:4+W16-þ+y 3 04096 +/ 3 $4096 GV. 
2x3 $=64) 4096 (64/5 whereof is 8. 
If the Univerſal Root were ſtrictly to be taken in all theſe Inſtances, then at x 


and Y it would be Wt. at 2 = . at 2 W13, and in the two laſt Examples 0/1. 


. . 5 4 2 5 1 
W3 „„ ( x ©2+W 4=2 { 
(ws  W6\Ws wy Ly Ve 


other here follow, 


Diviſor. Dividend. 3 

4+Wg9) 49 Quotient. 

4— 9 4 9 4 IR 
— 8 Y 4+F3=7)49(7 
16—9 196—W21609 28441 55 9 28—21 27 
4 | 7 Way \ 4+W9 

B 1 112269056 to of 
Bak. . = LBS 7056-W3969( 63 5 

| | 112—63 ws 

0 F 


1 


Univerſal Root. 
Diviſor. Dividend. Quotient. E 
V:34W36 I IAA EWAAINCWI 6A TVI V3 I or 9 ( 


* 
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Chap * Oe Fraftionary Shrds? g 329 


| Dividend Quotient. | fr OTE 
C̃ Mae .  MSDyG. 
243236196 Y -E 0 e 


21 


— se „ oy, 
| —wag16-+1/11664( 108 


,—27+108 
W819, 


UG 


_—y 
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CHAP. XI. 
Of Fraftionary Surds. 


4 Lthough little mention of Fractions hath been made before in this Part of Fraftimay 
A Surds, yet they oft-times ariſe upon Diviſion of Surds, and ſometimes with Sud be 
and without Integers are uſeful among Surds ? Wherefore. it is neceſſary to re- be ordered, 
member, that the Operations proper to common Fractions, mixed with the Ope- 
nations proper to Surds, ſhall add and ſubſtract, multiply and divide them, whe- 

ther Simple or Compound; ſo as the particular Rules of their ſeveral Elements, 
being nothing but what hath been before ſhewed, need no further be ſpoken to 
here than to give a'few Examp lee. 

| POE S . FEE e | « , e 
* ſonary added and. Examples of 
„ | oor 3 _ nen 3 e 

35 | © C ˙² 4, 7. : ma Subſtrattion, 
Examples. W 8 > is added to, and ſubſtracted bond 2 Integers at C and D. 

. %% „ , 4 OL . 

A. B 8 „ 

Woobws 32 T Wꝰ r wy + 2. 


to 


— ] — 
z 


Jigo (Wag.s MG (WIG. I gu (ws... 
1 8 (W 4. 2 F 


98 49. 7 2 W392 . W4S. 7 E. W189. 27. 3 Sum. 


B. W= . WS. 3 1 F. . 11 Difference. 
I 1 19 2 1 
1 5 * , i uf } _ 3 | e 


* 
. . 


* 
* 


fradtimam Surds multiplied and divided. = 
7 WE 5s L a . | TED 4 x V. at G and H. 
Examples, 16 Integers & is multiplied and divided 19 * 2 at I and R. 
W2 | | WII at L and M. 


PF o00000 | | 

Wis 9 GE 4 ot 

. | | 4142 088 L122 *% 0 RGA, f 2m 55 . 

C. WMA MWF I. MF = WII. I. WII H, Product. 
© ©. | 2 


* 


1 f 1 1 
| wy Ste ko WS 
H. W5 JW; ( K. War W 


. 224 M. II Nw D Civ Quotient. 
Pppp 5 Soemmod 
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Proof of the Common with other Fra&ions are theſe Operations of Fracłionary Surji 

Fracfione proved, Addition by Suhſtraction, Multiphcution by Diviſion, and the contrary, 

Oprranmns, proper to Surdi, the truth of their Fractionary Operations may be proved, b 
taking Rational Numbers, an working therewith as in orhef Surds, as * by 
eaſily examined, 7 


» 


CHAP. XII. 
Figuration of Surds. 


Figuate Surds Tos fi gurate Surds, is to multiply them after the manner of Surds; for a any 

produced. Surd multiplied by himſelf, produceth the Square and Product again, by the 
Root bringeth forth the Cube, Cc. as other Figural Numbers. But this is pro- 
per to Compound Surds, for any Simple Surd multiplied figurately, produceth x 

Rational Number, and ſo ceaſeth to be a Surd. 
Examples. As to multiply W3 by W3, produceth W 9, which is a Rational Number, and 
hath 3 for the Root. 

To multiply ſquarely the i Surds 1 3-1-wWs, the Square produced i is 
3-+wW6o-ks5 : but the u verſal ook Rs as here rene is EY 9 


| Pre Tan, 3 
0 ; | nb | Univerſal. . 
Luer. veg £520 Alu eee e 
* - Key Tra A co 900 
8 FTA  9+Was 
15285 wigs + nd a ee, 


are. | Le 5 | Square 7 N I Boas. 
1: extrafilon of _ * 


1 Touching the Extraction of the Root of Surds i is to be minded, 
N s 1. That Simple Surds having no Roots to be expreſſed þy Integers or Fractions 
1. Simple Smds exactly, can have no Root extracted: but the Rational Numbers ſet as Surds, have 


cn have 0 their Roots extracted as figural Numbers betore n to in the ſecond Part of 


 Koots. econd Book. 
Rationals have the ſecond B 


their Roots os And ſo 2025 ſhall be 45, and w729 al be 9 Integers : - becauſe both 2025 
before extracted. and 729 are Rational Numbers, and not e Surds. 
Examples. „ „5 _ 
Rational 182315 Root. Futon. 29.9 Root. 

3 40 

Gnomon. 25 N gl 
2. Particular 2. That among es: TY Compound Surds, ſome are in a ſort Irradical, ar 
Compounds,ſom have their Roots extracted only by altering their Characters. This ſort "have 
#4 HEE their Siniſter Number, either Abſolute or a Surd. 
be done. If Abſolute, then place before the given Number the Character belonging to 
When the Sini. the Root to be extracted. 


ſte, Number 1 As to extract the Square Root of reg, hx the © Cube Root thereof, they 
enn. are ſet as at A ind 3. 1 


Examples. 
Square 10 EWS (W1 . 5 Root. Cube * 3 5 Root. 
When the Siniſter If the Siniſter Number be a Surd, then multiply the 415 of the Root to be 
is 4 Sd. extracted, by the Index of the Siniſter Surd, and the Index amounting ſhall be 
| "I Index of the Root, Whoſe Character is to be prefixed before the given Surd. 
Examples. As to extract the Square Root of WI O -W5, becauſe 2 and 2 make 4, the 
Index of ſquared Squares, the Root ſhall be ww10-+wy ; ſometime ſet thus, 
W.W1o4+Ws, and is as much as to ſay, the Square Root of this Square Root of 
10, and the Square Root of 5. 
So to take the Square Root of yw1$8—2, is Waw18==2. And the like 1s to 
be done for the Cube and Higher Powers.) | FN 


/ 


| Chap. XII. „„ Fguration bf Surdt. 331 
Square Wio+Wy WW1iob wW 5 Robt, Square vw 18—2 (* 3 $18—3 Root. . 
2x2=4 Index 33 22 s Index 30 . 
3. Thoſe Extfactions of the Robts of particular Compound Surds, that are 3. Particular 
properly Radical, alter the Numbers in Homogeneals, both Numbers and Cha- Compounds Ra- 


. dial, what to 
racers in Heterogeneals. 2 


If the Siniſter Number be Abſolute, and the Dexter a Square Furd, then ſquare hen dhe Sinn: 
the Siniſter Number, and ſubſtract the Dexter Number from it; take the Square {ter i Abſolute: 
Root of the Difference, which add to the Siniſter Number, and alſo ſubſtract it 
therefrom : half the Sum, and half the Difference, joined with the Sign ＋, 
ſhall be the Binomial Root, and with the Sign — ſhall be the Reſidual Root. 

As to extract the Square Root of 7-wW4o, the Square of 7 is 49; from Example. 
which 40 taken, leaves 9, whoſe Square Root is 3, which added to 5, makes 10; 
the half is 5, and taken from 7, leaves 4; the half is 2: therefore 2-1-5 ſhiall be 
the Binomial Root, and 2—5 the Reſidual Robot, or the contrary, . 


7 Siniſter. „ Wa- Binomial Root. 
6õ,ö ß ĩ·⸗ Ra  » 
49 3. 10 Sum. 4 Different. f % 

40 Dexter. 5 Half. 2 Half. Or =Wao! 


9 Difference. n Bitomiab Root, 
. e Neft Roor. 


If the given Numbers be Homogeneal ſquare Surds, take the one Square from Wien the Sink: 
the other, and the Root of the Difference add to the Root of the greater Square, F #4 Sud. 
and alſo ſubſtract from it: half the Sum and half the Difference of theſe Robts 
joined with the Sign , ſhall be the Binomial Root, and with the Sign — ſhall be 
the Reſidual Root as before. + | ee T0 TODA GOALS? = 

For ſuppoſe the Numbers given were W. S- EAC, of W464-W49 : then 40 Example. 
taken from 49, leaves 9; whoſe Ro6t 3 added to and ſubſtracted from 7, tht 
Root of 49, the Greater, makes the Sum and Difference, and confequently the 
Halfs, and the Binomial and Refidual Roots as before, becauſe the produck of 
W- WI, or W5+wW2 multiplied ſquarely, isalike; A551 


1 Greater Square e Root. 7 Root. Ws * W2 4 | Binoni. 
40 Leſſer F 3 ao 3 Tt Roots Tug 

— . ne — 1 ——— ; I 2+ * 9 efdua! 
Difference. Io Sum. 4 Difference. * „ 1 al 


If the given Nunibers be Cabes or Higher Powers, or an Abſolute Number, When the Data 
and a Cube, or Higher Power, take the Roots of the Numbers, and work as if e Cubes or 
they were Square Roots till you get the Halfs as before; then advance the Roots Fisher Powers. 
of thoſe Halfs into the Powers of the Denomintions given, or the Dexter Deno- 
mination, if but one. 1 ee | LY 

As if the Root be deſired of 1311728 or Ni 728, the Cube ppg 
Root of 2197 is 13, and of 17281s 12.5 both Roots ſquared are 169 and 1435 

the Difference 25, whoſe Square Root 3 added to 13, makes 18, the Half there- 

of is 9, whoſe Root: is 3; the laid 5 taken from 13, leaves 8, the half whereof 

is 4 whoſe Root is 2: theſe Roots..2 and 3 advanced to be Cubes, according to 

the Denominations given, are the deſired Numbers. nent if, > "Yes 


| 


Figuration of Surd. Lib. Ill. par. V. 


n 
2197 |13X13=16 13 3 ES] | 

YES * TT 1 : 13 8 ＋ 027 Binom. Root. 

8 wo 8 18 Sum. ? | WWS"WW2.7 OG; _. 

22827 5 1 88 of 132 T C1725 

; x — === 3 oot. 4 ms or 1 3--VW1728 

WW 1728|12x12=144 270 — ; wW27-4-yw8 Binom. Root. 

1 Zz Difference 8? ww27—ww8 Reſid. Root. 


1 5 Foot. 
endes FF 
8 | 


ogy och I the Siniſter Number be Abſolute, and the Dexter an Higher Power thai 
— the Dexter à Square, different] Roots may be had according to the Powers into which the 
a Hieber Roots of the Halfs be exalted ; for the ſame Value in the Roots produce Pro- 
Power. duds of like Value, though different in Terms. : 33 
Example. As in the laſt Example, where the Roots of the Halfs were 3 and 2, let them 
be both ſquared, as Wo9+W4, or the one ſquared and the other cubed, as ws 
WWS, or w27-W4; any of theſe ſhall produce Products alike valuable wick 
the Product of w/274-wS$, but all different in Terms. WE 
When the Dex- Yet if the Higher Power on the Dexter Part of the given Number may have 
an; * the 2 evenly ug, 3 1 ar —_ to exalt the Root of one half into the 
| Power anſwering to e Index ot the Dexter Number, and take the other 
Index lad. half for the NE Inferior Power thereto, 1 _ 
Fxampl. As ſuppoſe the Binomial and Reſidual Roots be deſired of 29 / $64000006, 
the Zenzicube Root of 64000000 is 20; which ſquared is 400, and 29 ſquared is 
84, the Difference is 441, whoſe ſquare Root is 21 ; this added to and ſub- 
ſtracted from 29, makes the Sum 50, the Difference 8, whoſe Halfs are 25 and 4, 
their Roots 5 and 2: Of which may be made ſeveral Roots, but moſt uſual thus; 
_ becauſe the Index of 3 ꝙ which is 6, may be halfed, 3 the Index of Cube ſhall be 
—— me 1 Root; then ſhall the other half be a Square, which is next inferior 
to the Cu | | 


_ @ v-- | 
29+ 3 $64000000 |8000|20 W4a+wizg Binomi 
FFF ' W4—wwizs Reſidual 5 
3 29 0 
29 x 29 = 841 2 
20 x 20 - 400 21 Mr 
mW» 4 H 
25 Half, 2v 5 1 10 
= al 
4. Univerſel | | . | 2 A LEY 4 N 3 
Jude, bow to 4. The Roots of Univerſal Surds are extracted in all things like thoſe particu- 
extract their lar Compound Surds, properly Radical, laſt ſpoken to, till you come to the 
Rovz. 8 Halfs: Then for thoſe chat are Homogencal, the Root of half the Sum ſhall be 
fer is Abſolute the one Root deſired, and the half Difference the other, this Dexter, and that 
Siniſter. But if the Root of the half Difference be made the Siniſter, then the 
Example. half Sum ſhall be the Dexter. 1 2 Af n 
As to extract the Root Univerſal of 25-|-W576, the Square of 556 taken 
from 625 the * of 25, leaves 49 whoſe Root is 7 ; which added to 25 makes. 
32, whoſe half is 16, and the Root thereof 4 for the one Root ſought : Then 7 
taken from 25 leaves 18, whoſe half is 9 for the other Root ſought. Or if 3 the 
Root of g be the Siniſter, then 16 ſhall be the Dexter. 


Root. 


| r, 
W25 + 8 Binomial7,,,. 
25 — 8 Reſidual TRoot. 
. e ET pi 
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254Ws76 25 as VA 5 I Binomial. 

25 7˙ ü = FRO Rejidual 

15 34am. 18 Difference 47 > 

10 „„ͥͥͥ ..... Ao 

8 5 L. 3 EWIG NI Binomial. 
do | 4 Root. 3 Root. V/:3—W16 F Root Reſidual. 

49 Difference. a 

7 Root. 


If the Root of Univerſals be ſought,that have the Siniſter Number given Abſo- When the Per- 
jute, and the Dexter an higher Power than a Square: Then proceed as above till . a bigher 
the Roots of the Halts be obtained, and thereby different Roots may be had accord- Power, 
ing to the Powers into which the Roots of the Halfs are advanced. But moſt uſual it 
is to exalt the Root of one half into the Power anſwering to half the Index of the 
Dexter Denomination given, if the ſame Index may be equally halfed : And take 
the Root of the other half, with the Character of the next inferior Power there- 
to, for the other part of the Root deſired. . 88 =O OL 
As if the Roots Binomial and Reſidual be deſired of 414y 5 p4096000000, the Example. 


7enzicube Root of 4096000000 is 40, which ſquared is 1600, taken from 1681 
the Square of 41 leaves 81, whoſe Root is 9; which added to and ſubſtracted 
from 41, makes the Sum 50, the Difference 32, the Halfs whereof are 25 and 
16, whoſe ſquate Roots are 5 and 4. Then becauſe the Index of Zenzicube, 


4 


which is 6, may be equally halfed into 3, the Index of the Cube, either 5 or 4, 


may be cubed, and the other that is not ſhall be ſet with the Character belonging 
to the Square. a e | NY 


41-4-v/3$4096000000|64000)140 —vi4+wwi 50 A F Binomial. 
2 . Pe 64202 2. 7 Cr e | mo Reſidual. 
41X41==16B1 41 41 V. 564 doe 7 Binomial. 
4 1 3 3 5.5 6 C Reſidual. 
„ Hops SP ) ee „ 
„ 
3 4 * 


Beſides the Proof of Extraction of theſe Roots by the production of the Surds, Prof H Figs 
and their Production by Extraction, Simple by Simple, Particular by Particular, "—_ 
and Univerſal by Univerſal reciprocally : The Truth of all may he tried, by 

taking Rational Numbers, and working with them inſtead of the Surds ; never- 

theleſs for brevity ſake Examples thereof are omitted here. 
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Contracts. 
hence the 


denotes different any Number 


Powers hw It is alſo neceſſary to obſerve; That ſometime to difference Powers (with whon 


Nature of Spe- Touching the Nature of Species, they are diverſly conſidered. 

rg TEE Firſt, As they are Whole or Integral, Broken or Fracted. 

thy, Integral, as A. B. C. Cc. 4A. 5B. 3C. Cc. Theſeare alſo 
Vunogeneal, or Homogeneal, as A and A, that is 2A. Or, 

Haterogental. Heterogeneal, as A and B, that is A+B. 

Broken, & they Fracted, as A. = . A or the like. Theſe are alſo 

Commenſurable, Commenſurable, as 80 255 c. Or, 

Or 5 
Incommenſurable. 135 Incommenſurable, as = . * * 


« cho 
* = * "I 


„ 7 We 


* 
4 - kay 


The Sixth PAR T of the Third Boo x. _ 


A _ 


C HA P. I. Of Species. 


Species the laſt 


PECIES, as the ſixth Sort of Contract Numbers, and Third of thoſe 
fort of ſoecial 


whoſe Denominations are uncertain, come now to be inſpected in the 
Cloſe of this third Book. / 
According to the Name, (which with the Latins ſerveth for the fi. 
Nane. gure, Form or Shape of any thing) Species are Quantities or Magnitudes, denoted 
ih Specs by Letters, ſignifying Numbers, Lines, Lineats, Figures Geometrical, &. 
Cbarackers aſed, And for avoiding the prolix and often reſcription of Words, ſeveral Marks or 
and why. Characters are uſed therewith for Terms Artificial: Some whereof, moſt cuſto- 
| mary, are already ſpecified, Rook 1. Part 1. Chap. 3. which being remembred, 
may fave is tranſcribing here. Pt e „* 


The ſame Litter Further let it be remembred here, that A while the Queſtion is in, may ſignify 

Pounds, Yards, Ells, Length, Breadth, Oc. But when the Work 

is ended, and another Queſtion begun, A may, denote. another Quantity diffe- 

rent from the former. And the like is to be underſtood of B. C. D. or any other 
Species. | | Fa Rn OP SS 


Species. 


— 


differenced from Species alſo converſe) from plain Numbers, the Letters for theſe are commonly 
plain Number. Capital, but for thoſe Small. Likewiſe given Quantities or Numbers, ſome will 
| have noted with Conſonants, and thoſe ſought with Vowels ; but this is not 
eſſentially neceſſary, ſo as by any Diſtinction the Data and Quæſita be diſcerned 

Ls abart. N p 6 : x CNT SIRE 
Form of the Spe- 3 while a Queſtion is working, the Form of the Letters is ſtrictly to 
cies to be let be kept: For if A and E be two given Numbers, then AE, or E, ſhall be the 
while the Que. product, Z the Sum, &. But if à and e be the given Numbers, then ae, or 4, 

inn ſhall be the Product, = the Sum, GGW. EE ĩ ]ͤNNT“ 

The ſane Species One and the ſame Letter in the beginning and end of a Queſtion may be diffe- 
differently cal- rently called: As in Extraction of Roots and Equations, hereafter ſpoken to in 
led. the qth Book, A in working the Queſtion is called the Suppoſititious or Queſitious 
Root; but when the Root is found, or the Queſtion brought to an Equation, A 

ſhall be called the Eductitious or Reſolved Root,  __ 
 Figwes prefixed As every ſingle Letter ſignifies a certain Quantity or Magnitude, ſo by pre- 
make a Number fixing of Figures to their left Hand, there ſhall be accordingly made a number of 
2 Quantities or Magnitudes after the manner of Coſſicks. Wherefore if A ſignify 
; one Yard, Bone Houſe, Oc. then 10A ſhall ſignify 10 Yards, and 19B 19 Houſes, 
Cc. But if A ſignify 10 Yards, B 10 Houſes ; then ſhall 10A ſignify 100 Yards, 


/ 


and 19B 190 Houſes ; and ſo of others. 


All fratted Species may alſo be divided as Common Fractions, into Proper, Im- Tale alſo 
proper, and Equal Fractions; and the Proper into Con junct and Divided, or Fra- did as 0- 


ctions of Fractions, as Book 1. Part 2. Chap, . thers. 
A B Fan 
(Equal, as * or &e. which i is always an Unit. EEE. — of 
5 949 N 
L | Improper, as ———", oe. when the Numerator is the greater Species, 
b onjunct, as C 45 and Ih Cc. | | 
Proper > When theDenominator is the greater, 
| Divided, as 2 Of — a Gr. —— 
CA CA? | 


2. Species both Integral and Fracted, are conttlertd- as they are Sim ple or 2. Simple and 
Compound. they 
Simple, are ſuch as have ſome one ſingle Species and no more, 
Whether Ps - 
Integral, as 6A. 12 C. &c. Or, Whale, or 
Fracted, as A. ic. Cc. Theſe, as was noted in Coſlicks before, gu rn. 
may be EN os; as Compound, by placing the 5 br to the Nu- 


merator, and leaving the Denominator Fs. A is all one 
with 2. FF | 
Compound, n of ſeveral Seen And theſe are alſo Compound, and 
Integral, conjoined with the Signs - or — ; or both, As they 
Binomials, AE. B+C . BD. oc. + N 0 2 ” 4 
Keſiduals, A—E . B— C. B— D. @c. | | Refcduals, 
Polynomials, ANNE —B. A —E+B. , Polynomials. 
Fracted, compound! in ae or Signs, or both; . | Broken, as 
hw vo B | | Da . 
Dual, compound in Species g 2 2 Sc. 
184 d e 1 
Plural, compound i in 81805 P DIC Bae: 7 Plural, 
n 
Mirt, Gent in both —— 2 Tc.  Mixt. 


5 ww DG - 


3. ie both simple and Compound, are conſidered as they are Plain or 3. Plain of 
Figurate. 
a Plain, as A. B. C. or any other Species Integral or Fracted, below the Power 
of any Number. 
Figurate, as Ad. Bq. or Ac. Bc. or any other Figural Species. Fieurate, 
Theſe are alſo divided inito Rational or Irrational. Theſe ove 
Rational, are ſuch as denote ſome figural rooted Number, or - Quantity Rational of 
of figural rooted Numbers: The former reſembling the figural rooted 
Numbers handled in Book 2. Part 2. The latter Coſſicks in the 4th 
Part of this third Book : Thoſe without Numbers annexed ; thele 
with Numbers prefixed to their left Hand. 
As Ag. Ac. Aqq. Oc. Bd. Bc. Bqg. Gr. Figural : DO 
Species. 


and 


2Aq. 4Ac. 5 Aqq. Cc. 3Bq- 4Bc. 68qq. Sc. Coſſical 
Irrational Species, as Surds, treated of before, have no Roots to be expreſ- hrational, 


ſed by Abſolute Numbers. 
As qq. c). &c. Surd 8 
and P Species. 
yqB . VcBA. &c. Irrational 


Both Rational and Irrational figurate Species are capable of like Diviſions with Both admit like 
Coſſicks and Surds into Whole and Broken, and either ſort into Simple and Com- Diviſions as 
pound. Compound again into Binomial, Reſidual and Polynomial, Homogeneal 22 


Surds reſpes 
and Heterogeneal, Symmetral and Aſymmetral; and their Fractions into Single, gi 3 7 


Dua! 
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Dual and Plural: And all are ſometime intermixt, and aſſume Society one. with 
another, both Plain and Figural ; of all which Examples will but take up room. b 


Notes of Tier- Touching Figurate Species, let be further noted : 
rate Species. 


1. Species ſor al Firſt, That the Species for all the Powers, are compoſed of the Species for the 
Powers compo- two Prime Powers, viz. the Square and Cube. The Species for the Square or 
ſed of the two Quadrat being q, and for the Cube c: Of theſe are all the others compounded 
— according to the Addition of their Indices. S0 ſha!l the 4th Power be noted b 
Examples, dq. the 5th by qc. the 6th by cc. Oc. The proper Species for Root is 1, iignity- 
5 ing Latus, latin for a Side; yet the Character „ is uſed as before for Root, and y: 
28D > for Root Univerſal, and other Characters for Surds been 
Indices. 83 0 8 10 FIRE * 
Species. t. q. C- 6 - 00-5. Ic" YE. ee, Wee. qccc. cet Cc. 
Powers in Numbers. 2. 4. 8. 16 . 32. 64. 128. 256 . 512. 1024. 2048. 4096. Cc. 
Coſſical Characters. L. 3. ©. 33. 8 30. BR. 333. % e . 38. 8% 
Example in the Root A. A. Ad. Ac. Aqq. Aqc. Acc. Aqqc.Aqcc. Accc. Aqqec Aqecc:Roccg, Sc. 


For A multiplied i into A, or Ax A, or AA, is Aq. 80 A= Ax A, or AAA, or 
Aq, is Ac; and the like is to be underſtood of others. | 


2. Magnitudes © Secondly, All Magnitudes under the Power propoſed, are called Parodic to the 
Parodical. Power ;, as A. Aq. Ac. Aqq. are Parodical to Aqc. 


3. Cotfficient, Thirdy, If the Parodical Degree have a known Magnitude coined therewith, it 
what. is called the Coefficient, asin Aq—AB, where Bi is the Coefficient, and A joined to 
ti., is the Parodical Degree under Aq. 


Signs uſed as The Signs + and —, with or without Aſterisk, are uſed i in all things, as 
before. before in Gf cks and Surds, - 


zo 1 By theſe previous Directions it will not be difficult to underſtand both the Name 
ome t5, 


rp and Nature of any given Species. And ſuppoſing ſome Abſolute Number for the 
drfld thereby. Prime Species in any Operation, the Value of the reſt will be ſeen as in a Speculum. 


For if A and ſignify two Numbers, and you appoint A the N and E the 
Leſſer 3 ; as let A be 3, ans E 2, then ſhall 


» 


_ "1 — - + - 
r — 4 * , 5 — * 
. 0 — 2 2 FT; mY = . © = 
— 5 1 3 - 2 —ä—ä ̃ — . — a - — 2 * =, _ 2 
T By * 2 2 = = — RIS CE EY i x - — 2 — = r - q 7 
PAC. 2 —— TID > i = — —— — r 2 2 = > — = a 
. 5 > — — one pet or =; — _ —_—_—_ + 1 2 — — ñ =... . = Ds r 8 — ve x 2 — — I — — — — — — 
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„ K Value. 
Z. or AE, fi cal tint Sum which is (by Addition) 342= 5 
X. or A—E, Difference (by Subſtraction) 3=2= 1 
E. AE. or AxE Product. (by Multiplication) 3* 2 - 
= Ratio,or Subratio (by Diviſi ion) 2) 3 8 | 
Aq. Greater Square 33 9 
Eq. Leſſer Square | + IEK=ud 
AC. Greater Cube 3 N gNαi̊œ i = ½ 
Ec. Leſſer Cube 2X2 t = 8 
Zo Sum of the Squares n 
X. Difference of the Squares 9=4= 5 
2. Sum of the Cubes 27+8=35 
2 Difference of the Cubes 27-8=19 
AqE. Greater Square multiplied by the leſſer Number 9x2=18 
EqA. Leſſer Square multiplied by the greater Number 4x3=12 
AqEq. Greater Square multiplied by the Leſſer 98436 
AcEc. Greater Cube multiplied by the Leſſer  27x8=216 
= - Greater Square divided by the Leſſer 4) 9 (=25 
75 Greater Cube divided by the Leſſer 8) 27 (=3x 


Fpecies, 


Species. 1 
4 Ad Sum of the two Mondes multiplied by the Gre Value. 


t 
and added to the greater Square = at, 3+9=24 


7A—Aq. Sum of the two Numbers multiplied b the Greater 
5 i and made leſs by the Square of the . — Logs Z—g= 6 


; Sum of the two Numbers multiplied by the Greater; 
ZA + and added to the leſſer Square - — — — * ig 


Eq. sum of the two Numbers multiplied by the Greater 
. and made leſs by the Square of the Leſſer — nt 


A Sum of the two Numbers multiplied by the Leſſer nd | 
ZE+ * added to the greater Square = 855 N | 
7E—Aq. Sum of the two Numbers multiplied by the Leſſer, and?) 

made leſs by the greater Square — -—— — 155 * I 
£1-Eq. Sum of the two Numbers multiplied by the Leſſer, and 
8 added to the leſſer Square n 5x 2+4=14 
7F—Eq. Sum of the two Numbers multiplied by the Leſſer. and 
. made leſs by the leſſer Square 1 e — S gs = 6 
80A Square of the leſſer Proportional multi) lied by the) 
170 *  Squareof the greater Number, and the Product di- TO | 
14 vided by the Square of the greater Proportional —) 9 9 1 
RqE Square of the greater Proportional multiplied by the 7 
A : *” are of the leſſer Number, and the Product dk 2 9K4==30 =9 
by the Square of the leſſer Proportional — 85 1 R 4 
24. ＋E0— 2ZE Sum of the 2 Numbers multi 
e 5 plied by the Leſſer, and the / £5 8 | 
MTs Product doubled, is to be ſub- 25 27 2 
ſtracted from the Sum of the 25 v. 0+ —_ 
C Numbers fquared and = 25 +1 


to the leſſer gre xd ui 


1 Double Sum of the 2 Numbers 
19-—2ZE--Eq. multiplied by . Leſſer, and/ 
added to the leſſer Square, ſub- 1 
ſtracted from the Sum of the 
* 2 Numbers ſquared ——— 


WZ—Aq. Square of the greater nd 
. ſubſtracted from the Sum of 
the Squares of the 2 Numbers, W [ e- 
and the ſquare Root of the Re- 
main 1s to be taken 


* Sum of the Squares wap e 
18 1 by the Square of the greater 
| Proportional, made leſs by the 
ſame Square, multiplied into 3 rat 
the Square of the greater 213” — 935 Wand 
Number. The Remain is to be 1 4 

divided by the Square of the 

greater Number, & the ſquare 

Root of the Quot. to be taken. 


2 4 Half the Sum of the 2 Numbers) 
2 4 added to the ſquare Root of | 9 25—2 -24 
or the Sum 1 — leſs by - 
Z  WZq— 4 times, the Rectangle or Pro- a 
* ＋ £4: 1 duct divided by 10 (for P is! 2 
+ ſometime the Species for pro- * 3 
| duct as well as Periphery) J 


Rrrr | | Species. 


—_— 
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be ſam Num- as well to their Knowledg and true Poſition, as for a Baſis to the Reſolution of ſe- 


. 1 
- - a. * 
— = "IS" WI .- — Ip = 5 * Smg : — — — 2 =? — 2 — — — == S = H * 
* IRE * — — 2 - . = = - — x7” 0 5 — = — G3 n = — — IC — — r — — — 
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rent Species. 


| Examples. like is to be obſerved in the reſt of the Examples following. 
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. + "FURY 
_— 


Species. | e Th 
77 WZ. q-apꝗ The Univerſal ſquare Root of) "YT 
3 — half the Sum of the Squares,“ 
| 9 made leſs by the ſquare Root! or 


of the Sum of the Squares 570, W 


red and leſſened by 4 Rectan- 
gles ſquared and divided by 4.) 


20 X. The leſſer Number is equal of 


or | 8 
E=—-— the Quotient of the Sum of, __25—5 

15 both Numbers ſquared, made *— 

leſs by the Difference of an or 


10 
Squares, and the Remain di- X22 
vided by the doubled Sum — )) 


X {-Xq Ihe greater Number is equal to ) | : 5 + 


* 


f.= I the Difference of the Squares, 322 — 
2X agonag mf 
and the Difference of theNum-> 2 
bers ſquared. & divided by they _QT. _ + 
ſame Difference doubled. 3 %RE3. 


_ 2Aq-2X A=Z.-Xq The Square of the greater d um-) 
ber doubled, made leſs by the/ - bg—6=13—1 
greater, multiplied by the Dif. C Tr 


ference doubled, is equal to theſ g. 
Sum of the Squares made leſs 1 
by the Difference ſquared. 88 


— 


t 


Thus with wonderful Variety, and unimaginable Celerity, may Species be written 
and beheld, of both which this is but a Drop; yet may ſerve as an Introduction, 


ber in value ex- veral Propoſitions deducible therefrom ; which is eaſily diſcernable by the diffe. 

preſſed by diffe- rent Species, whereby one and the ſame Number in value may be expreſſed. For 
if the Sum of two Numbers be Z, and the two Numbers AE, then ſhall A-LE 

be equal to Z and Z to them. So in like manner ſhall other Species of different 
Forms be equal in value, of which more in the next Book among Equations. 


* hd > 
G * 4 Y 4 . 8 , 


"OY r 8 —— 


— 


CHAP. II. Addition of Integral and Rational Species. 


. 


Addition of In- T HE Addition of Integral and Rational: Species, whether Sole or Mixt, with In- 
tegral and Re- 1 tegers, Simple or Compound; may be compriſed under the four Caſes fol - 
tional Species. lowing. | r . 5550 | | 

1. Homogenal, Caſe 1. If the Species be Homogeneal, and of like Signs, then. add the Number 
and of like of the Species as if they were Integers, and annex to the Total the ſame Signs. 
Signs. As A added to A, ſhall be 2A; and —A added to —A, ſhall be —=2A. The 


\ Addends d A 5A —A—B ATB 30 E 
* I's A -—2A A- B 20— E 


J%CÜGTFFF x8 


6—— ä „ — „ G——— 


2. Homogeneal, Caſe 2. If the Species be Homogeneal and of unlike Signs, then ſubſtract 


. aulit leſſer Number from the Greater, and to the Difference ſubſcribe the Sign of u. 
as Species wherein the Exceſs lieth. | N 
Examples, As to add 2A to —3A, the 2 taken from 3, leaves 1; which is here to be Ne- 
N gative, becauſe 3 which exceeded 2 was Negative. See further in the follow- 
ing Examples. 


A 5A 3B—C 2D—E. A+3C 
Addends. J 3A -5B -D--E -2A—2C 


Total, OA 2A -2B-C D AT C Remaining. 


Caſe 


3 i ; „ 4 a 12 oak ot” | 11 
Chap. III. Subſtraftion of Integral and Rational Species. 3 
Caſe 3. If the Species be Heterogeneal, then conjoin the Species to be added 3. Hitrragental. 
with their proper Signs. 5 a ee . 
As A added to B, ſhall be A-+B; but -A added to B, ſhall be B— A. This is Examples, 
further clear in the Examples enſuing. a : 
„ A B 4A ASE AB  Ac+A- 
hb» 3 T3" 


$318 . ks TL 


— —-¼— — 


Total. AE 4B+5D- -A-4B A+B+E A-B-E Ac+Aq+A 


* 
„ 


ea 


Caſe 4. If the Species be mixt Homogeneal and Heterogeneal, with Signs like 4. Mit. 
and unlike; then as the Caſe is, ſo ſhall the Addition be. 


As AAT added to A—B, the Species B being of contrary Signs by the ſecond Examples. | 


Caſe, are to be ſubſtracted one from the other, arid ſo o will remain. But A ad- 

ded to A, makes the Total 2A by the firſt Caſe. ©  _— 
Alſo AB added to A=C, the Species B and C being Heterogeneal, are by 

the third Caſe to be conjoined with their proper Signs, and A added to A by the 


_ ETO A+D 3B-A ABT ABC 
Attends, 7 C-D:  A—$D' enen "=A—B ABC 


3 —Y 


Total. © 2C-B-D 2A-4D. 


tion, as in the next Chapter appeareth. Fes iT . 4 

Moreover,ſuppoſing the Species to be Abſolute Numbers, compare the Addition be. 
of the one with the other, and the Truth of the Work will appear thereby. As 
in the laſt Example where the Total is 2A ＋C, ſuppoſing A 10, and C6, then 
ſhall the Total be 26, and ſo ſhall anſwer the Value of the Species to be added 
when the Quantities — are taken from them with k. 

\  Suppoſing oy o. B=5. 0g Then ſhall . 

3 -yJA+B— C=10+5- 6= gf, | 
Species A—B2C=10—$-þ1 i Valve | 


V 
5 BY A. 2 


As in other Nu mbers, ſo in Species, Subſtraction will prove the Truth of Addi- Pro of Adui- 


5 
1 — — 


- - a R 
3 — _ „ Yor ” - Ta i - * of - as. *7 1 . * 2 5. 4 


22 — 


| CHAP. III. 5 ubſtraction of Integral and Rational Species. 


J ters and Ratibnal Species are ſubſtracted under like Caſes with Addition. = Subfrafion of 


Caſe 1. If the Species be Homogeneal and of like Signs, then abate the Quan- Int. and Rat. 
tities to be ſubſtracted from the other; and to the Difference prefix the Common * ed 
Dire except the Greater be the Subtrabend; then prefix the contrary Sign to the 7 of like 

Wea 7: | No” a os CE ” 

As to take 2A from 3A, there reſts 1A. But to take 3A froni 2A, there will Examples. 
remain —1A, becauſe the greater Quantity is the Subtrahend. More of like 
fort the following Examples ſhew. ay 

From A 3A A E 3A-kF5B 3C—-E 

Subſtrak A A 4A 2E 4A+B 2C—E 


——— uw wu __— — — 


2A 23A —E 4B— A C 


Remaineth oA 


— 


Caſe 2. If the Species be Homogeneal and of unlike Signs, then add the Quan- 2. Homogeneal, 
tities together, and to the Total prefix the Sign of the Species from which Sub- aud of unlike 
ſtraction is made. And if any odd Species have none to fellow him, annex him to Stenz. 
the Remain with his own Sign if in the upper Number; but with the contrary 
Sign if in the Subtrabend. 1 | | 

As to take 2A from —3A, the Remain ſhall be —5A. But —2A taken from Examples. 


3A, ſhall leave remaining 5A. The like may be obſerved in the Examples fol- 


. 


„„ 
From 


tion of Int. aud 


- 2 3 
— a 7 
= A 4 — 

— — IF (-— Te —_— 
= ORE — In — 
— — — 

— . — - 
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„ From A 3K zgB=C => 20—E 
e A eee eee de 


Remaineth 2A 8A 83—0 Hu " 3D—2E | * 


3. H.trogenal. Caſe 3. If the Species be Heterogeneal, then conjoin the Serie to be ſubſtratied | 
with the contrary Signs. 


Examples. As to take E from A, makes the Remain AE; but =} taken from A, makes 
the Kemain =. See further in the following Examples. W- | 
From ! ASE. oo: 1 
subſtract 385 8.6 ene 
Remaineth 4835 —A+4B E A—BEC A—B—C Fre 

4. It. Caſe 4. If the Species be mixt Homogeneal 4d Hererogeneal, with Signs like 


and unlike; then as the Caſe is, ſo ſhall the Subſtraction be. 
Examples. As to take C- D from - BC, the Species C being Foo cel and of like 
signs, the one taken from the other, by the firſt Caſe, leaves the remaining Quan- 
tity cleared of both. And —D ſubltracted from —B being Heterogenal, makes 
the Remain - BD by the third Caſe, - ©! 

Alſo A+D ſubſtracted from A—5D, the Shterjes Ai both Homogeneal, andof 
like Signs, leaves o remaining of that Quantity by c arg Caſe, But +D ta- 
ken from — 5D, leaves —6 D by the ſecond Caſe. The like is to be obſerved 1 in 
the de gag enſuing. 


From 2A—4D 4B ＋ FCA CAB 2440 34g 35A-L CD 
Sodltract = Ba AB. AB DD Ad 


\ Remaineth AtD Hola 3: A-B4C A= 50 

— — 

of Subs + - The Quantities from which Subſtration] is made! in four of theſe laſt Examples, 

ſri of Int. being the Total of the Additions in the fourth Caſe of the foregoing Chapter: 

ard Rat. Sp. And the Remains here being one of the Addends there, and the Subtrahends here 

4 the other; ſufficiently ſhew the Proof of Addition by Subſtraction, and Subſtra- 
ion by Addition, without farther Example. 

Alſo ſuppoſing the Species to be Abſolute Numbers, compare the Subſtr action 
of the one with the other; and by their exact Agreement in Value of the Re- 
mains, will the Truth of the Work be made manifeſt. 

As in the laſt Example ſave one, where the Remain is A4B—C, ſuppoſing 
Aro, Bs, and Co, then ſhall the Remain be 9, that is 15 lacking 6, and ſo ac- 
cordingly will remain, when the Value of the Species to be ſubſtracted i is taken 
from the other. 


Suppoling & X10. B =S. C==6... Then ſhall 
2A +C=20 ＋ 6 = 26. 


' 


 A-Bþ2C=10—5+12=17 x | i 
AFB-C 1045-6 9 


* 8 oh * r 


CH Al P. IV. Wa ehren. i . and Rational S pecies. 


1 F Caſes comprehend all needful to the Mulriplication of Integral and Rational 
1 — T Species, whether Homogeneal or Heterogeneal, Sim _ or Compound, with or 
: Ne- 1 z in all winch, as before i in Cofſi cls an Surds, like Signs produce 
and unlike — 

1. Simple and Caſe 1. If the Species be Simple and Homogeneal, then to the right Hand of 
Homogeztal, one of the given Quantities adjoin q, which fi enifieth a Quadrate or Square; be- 
cauſe any Number multiplied by himſelf, > OO. the Square thereof. 


Chap . Multiplication of Integral and Rational Species. . 3414 


As to multiply A by A. B by B, G. they are ſet thus. Examples. 
Multiplicands* A A Bu : .C 05 Roots. 32 ns arena 
Multiphers.” >%*A n "Bro 0 ; 

rods, d i c Shares 


Caſe 2. If the Species be Simple and Heterogeneal; then ſet one of the given ,. Simple and 
Species beſides the other, in a Right Line, from the Right Hand to the Left. Heterogeneal. 
As to multiply A by B, the Product ſhall be AB or BA; and ſometimes ſet with Examples, 
the Sign of Multiplication between them thus, AxB or BVA. Other Examples 

of this ſort follow. DR 5 . 
Multiplicands. ,B A D — 8 err 
TT on i OT © A : 


C——— — — 


Produlfs, BC. AE AD — 


——©—@ p — a 


Caſe 3. If the Species have any Numbers joined with them, or annexed to them 3. Species with 

by the Signs 4- or —: then multiply the Numbers as Integers, and the Species as Numbers, | 

Species, Ee RO Ben. „„ . 5 8 
Multiplicands. 3E 4A 2B+1 I wb Examples; 
MAultipliers. „ 8: 


* 

* 

5 F 
for 


products. SEN 12K 2BA TCA 


4 
£ . 
* 


Caſe 4. If the Species or one of them be Compound, or one of the Factors be 4. Compound = 

ſome multiplied Species; then multiply every Quantity in the Multiplicand, by e- Sbecies. 

very Quantity in the Multiplier, as before in Compound Coſſicks, Integers as In- 

tegers, and Species as Species. And place the Multiplees ordeply from the Left 

Hand forwards to the Rigkt, whether the Signs be more or leſs. And when the 

Species are multiplied by themſelves, or any other Power by the Root, or by ſome 

higher Power, whereby figural Numbersapiſe; let the Character of the Magni- 

tude or Power ariſing by the Addition of t er Indices, be added to the Product. 


% 


Multiplicands. "AE: AE ]] 5 ASE * AE Examples. 
Multiplier. AE B53 B „ — 
Produtts, Aqfq BABE BABE ZA+ZE—Z 

Miltiplicands: ANBE AB oO TAI 5 ARES 17 7 

Multipliers. ** BA AE AE 

* | — — — - — | —— 
Products. BA+BqE BAq-BqAa Aq T-AE Aq+AE 

LL em ů — AE AER | 
))U»l Aq— Eq * | 

Multiplicands. 3A—2E | + = nh 5AJ-CD 8 


Multipliers. 4B—C 


— — 


12BA—SBE 8 we 


— 
| 2 22 
Products. 12BA—8BE—=3C 


Species, as other Numbers, prove the Truth of their Multiplications by Diviſi- Pf of Muti- 
on, as will appear in the next Chapter. And by ſuppoſing the Species to be Abſo- 3 g 
lute Numbers, the Product of their Multiplication will agree with the Product of 
their Species multiplied, if the Work be righhlt. ' W 5 
As in the laſt Example, if A be 3, B 4, C5, Ds, then ſhall 5A be 15, BA 12, 
and 3BA 36, CD 30, and 20D 60. So will the Multiplicand being 5A+CD be 
15 ＋30 or 45. And the Multiplier being 3BA—2CD, will be 36—60, that is 
—24 3 by which 45 multiplied, makes the Product — 1080; and fo is the Value 
of the other Product at the ſuppoſed Rate aforeſaid, when the Species with A are 
taken from thoſe with - . 
| '$FC cg Suppoſing 


£3 VB 8 
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1. Simple. Caſe 1. If any Simple Species be to divide the Game Simple Species, then ſet in 


Examples. As to divide A by A, or B by B, the Quotients mall be 1. But 6A divided by 


„ Diviſion of - Integral and Rational Species. Lib. III. Par. VI. 
Suppoſing A=3. B=. C=5. D=6. Then ſhall 
5A + D = NI T- = ij CO. 
35A 20D = = = = = 34 - 25 36 Oo =- 24 
- 15BAq--3BACD== eee —=1$X4X9--3X4x3X5X6=540--1080 = 
—10DCA—2CqDq= * eren | 
I 5BAq+ 3BACD—1 CAC . 080—900—1800 800 
15BAq — — —10DCA = 90 45 — 
3BACD == 1080 — 2CqDq=1800 —24 
1620 15 8 88 180 
9 — 2700 90 
— 1080 


CHAP. 7 Diviſion of Integral and Rational Species ; 


Diviſn of Int. 1 divide Integral and Rational Species, conſider the ſix Caſes following ; in all 
& Rat, Species. which, as in Cofſicks, Surds, and other Contract Numbers, like Signs ſhall 
give and unlike —. And where Integers are adjoined, divide them as Inte- 
gers are divided. 8 


the Quotient an Unit; but if Integers be annexed to the given Species, divide In- 
tegers by Integers, as if there were no Species. 


2A, ſhall give 3 in the Quotient. And 8B by —2B, ſhall give —4B. 


Dividend 
3 Dividend A 
Diviſor a) 5 ; 1 Quotient, or thus Diviſo A 40 A Quotient. 
\ Drvident 
Didi ſor p) B (: Quotient, or thu Bee. E. 5 1B n 
Dividend 6A Dividend 8B 
Du 1 04 Quotient. Diviſe - =(- 4B Quotient. 


nw — Caſe 2. If the Simple Spectes of the Diviſor be 3 in the Dividend; then 
Hrn in the place the Diviſor in the Quotient with ſuch a Note of Abatement in the power of 
Din the Species, as the Index of the Diviſor being ſubtracted from the Index of the 
Dividend will leave. 

Examples. As if Aq be divided by A, the Quotient ſhall be A only ;, becauſe A being the 
Root, whoſe Index 1 taken from 2, the Index of Aq, the Square leaves 1 the In- 


dex of the Root. 


Dividend Aq 3 Dividend 4 Ac 8 5 
| t . 7 Py ® 45 a 
W A (4 nn Diviſor 2A ( Quotient 
Indices 2—1=1 Indices 3—1=2 | 


Dividend AqEq Dividend Aqqc 
Diviſie "AE AE Quotient: Diviſo 77 Ac Quotient. 


Indices 2—1=1 Indices 7—4=3 


3. Simple Se. Caſe 3. If the Simple Species of the Diviſor be ſpecified in the Dividend, then 
po q boo kr after the Speczes of like Form are cancelled or fübſtracted, the one from the other, 
\be Dizideng, let the Relidue be ſet in the Quotient. 

Examples. As if EA be divided by A, the Species A being in both, only B is placed in the 
Quotient. So 10AE divided by 5A, makes the Quotient 2E. Other Examples of 
like ſort are ſet with them as followeth. 


Dividends BA 10AE B A BA-+A A 
Di1ſors EY B 5A 2 e ark B4-1 Quotients. 
Dividends BA-BE BA = 

Diviſos 3 (= 1 Quotients. 


Caſe 


* 


Chap. VI. Neduckion of Fracted and Rational Species. 343 
Caſe 4. If the Species of both Dividend and Diviſor be Compound „then as be- 4. Compound 
fore in the third Caſe, ſubſtracæ like Species; and for every two of the remaining 7. 
Species in the Dividend, from which Subitraction is made, let one be ſet in the Quo- 
wm 85 VVV 5 
As to divide BA—RE by A— E., ſubſtracting A—E from the Dividend, there Exam" les, 
is left only BB, for which B only is put in the Quotient. See further in the fol- : 
lowing Examples. 
Dividends BA—BE (  BA-FCA 
mm „ W's" A Ae B i 
Diviſors A—E 8B. 
Dividend BA—BE—CA+CE/7 __ 
= ee 
Diviſor B—C \ / 
Caſe 5. If the Species be Heterogeneal, then place the Diviſor under the Divi- ;. Eiterogental. 
dend in form of a Fraction. VVV : | 


Dot ient. 


As to divide B by A, being ſet thus 7 they are left as not otherwiſe divida- 
ble. The Examples following are of like ſort. 715 


Dividend BC, BC —BC/BG B4C/Bl4C _ 
Diviſores EA E -ANA A—E (=5 Ines, 


Examplcs, 


_— 
Caſe 6. If the Species given to be divided be mixt, then accordingly let their 6. Mixt 
Diviſion be by mixture of the Caſes under which they tall | 5 
As to divide BAc by Aq, by the ſecond Caſe, Aq dividing Ac, ſhall give A in Ex 
the Quotient; and becauſe B hath nothing ſubſtracted from him, he ſhall be ſet in 

the Quotient by the third Caſe. | EE 


So BA—BE divided by A, maketh the Quotient B— = eck by the third 


amples. 


Caſe is B left for the Quotient, and by the fifth Caſe * becauſe they are Hetero- 


geneals. | 8 85 ; 
Dividends BAc , n - 


The Quotient of every Diviſion in Species multiplied by the Diviſor, returning Proof of Divi- 
the Dividend; and the Product of every Multiplication in Species divided by on of Tit. and 
one of the Factors, giving the other in the Quotient, is a ſufficient Teſtimo- Rat. Species. 
ny, that the proof of either is reciprocally by each other. _ | 

Likewiſe by ſuppoling the Species to be divided Abſolute Numbers, and divid- 
ing them as ſuch, the Quotient of this Diviſion will be the Value of the Species in 
the Quotient of their Diviſion, if the Work be right. 

As in the laſt Example; Suppoſe A 6, B2, E 4, then ſhall BA be 12, and BE 
be 8, and the Dividend 12—8 to be divided by 6 ; fo ſhall the Quotient be 2—2, 
agreeing with B— 7 

Suppoſing A=6. B==2. E-=4. Then ſhall 
BA—BE i564 2 1 7 5 . = 2—=B— . 


CV . | A 


Ae, * » 2 
* & 
— — * — — — —— — 


CHAP. VI. Reduction of Fracted and Rational Species. 


Ntegral and Rational Species diſcuſſed, the next that ſhew themſelves are their Reduction of 
1 Fractions. Theſe in the firſt Chapter of Species, were divided and ſubdivided Fra#. and Kat, 
into ſeveral ſorts, and ſo need no farther Deſcription here; wherefore I proceed S-. 
to Reduction. | 5 | 

Fracted and Rational Species are to be reduced either into their leaſt Terms, 
or into like Denominators when they will admit thereof. EY 
The firſt ſort is called Abbreviation, as in Common Fractions; and if the Num- x, 20% leaf 


bers be commenſurable in Single Fractions, or the Species in Dual, or both man Terms, 
| N « Tn 


Ll 
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bers and Species in Plural Fractions, or either of them: then dividing: Is 'by 

the Common Diviſor, they wil be brought to their leaſt Terms. 
Exam ples. As A will be reduced to 4 A, by the Common: Diviſor 2; ; and 5 By: by the 
Common Diviſor 3, will be reduced to 2 TB. 


BA A BCD 
And I wil be reduced to & by the Common Diviſor B. An 555 A by the 
Common Diviſor BD will be reduced to oO R 
——— %R 3BA DE | 
And - 550 + = 5⁰ will be reduced in Numbers to == 45 45. de® and in Feie 


to 48 A0 by the Common Diviſors B and WWW 5 CER, 


Allreviated. | 8 ö N 3 af * 
Simple Fracted Species Dl SA (44 8 ) 25 (B. 


Plain Yg = Dual Fracted Species B = (E "ops £ 2 


6BA DE 
8BC 5 = +: 
To one Denon - The ſecond * of Reduction of Fracted and Rational Species, to 5 diferent 


. 
e Fracted Species 2 B+D 


natur. Denominators into one comprehendeth, 
1. Simple. Firſt, To reduce ſimple Fracted Species, in which proceed with the Numbers, 
zꝛ⁊ẽdz⸗s in Common Fractions, without altering the Species. 
— ; A, and EB, ſhall be reduced to EE 
-Bi.-: L : 

- | 12 8282 75 . | wks M22: 

2. Dual, 29, To reduce Dual Frated, Species into like Denopiinators, rr the 
Numbers as Ran Fractions, and the Species 1 APAK*% e 

Examples. And o — = and = 55 ſhall be reduced to 55, [36S 5 275 20 150 HT 


And > — 5 and 27 > ſhall be Teduced to © © 


88A '9BD i 


1 


3D | DA | 
: 8 $0 SBA 550 oBD 


; 451 n 
3. Plural. 3ly, To reduce Plural Fracted Species into one Denomination, is alike to the Re- 


duction of Dual, mutatis mutandis. And if in either of theſe the Denominations 
given are Commenſürable, 8 them to their leaſt Terms. 


Examples. As to reduce — and S —— into one Denomination, multiplying Alternately 


| B 
D into C—E, and B into ALB, the new Numerators are gotten, and D into Bis 
the common Denominator. .So are the new Fractions BATH ; nd 9 7 


Bo 55 


B R . 755 „ 5 
But if N and PR T be given to be reduced to one Denomination; then be- 


cauſe their Ss, ti are commenſurable by A, they are firſt reduced to 
their leaſt Terms C and D, and then multiplied alternately as before. | 


__BA+Bq _DC—DE. F BD RG | 3 
B 1 BD RC 


b DCA DA 
D C 
DCA 


4 oh yi 3:7 ti | 3 77 . 2 3 5 1 | : | 8 5 © 
Chap VT. ©» Reduftion of Fracted and Rational Specias. 345 


4, To reduce many proper Fractions of Species into one Denomination, is like. 4. Mey pr 
the Method uſed in vulgar Fractions, by reg nr the Denominators one into Fractiors. 
another for the common Denominator and every frattion's Numer tor into the 


"ther Denominators except his own. 
And ſo 4 and = and Z reduced to one Denomination, are BAH O ED AE xamrle. 


2 


75 LA 


$9, To reduce Fraftions of Fractions is to multiply after the manner of Spe- 3. praffions of 
ie;, Numerator by Numerator, and Denominator by Denominator: F#ratfions. 


e 


| : 3Aq i 3 Ac, 248 5 255 of +6469 n NE I See; 
Aid 7; Of Ig reduced; ſhall be 22x by aiuktiplyidg A inte 3Aq;and into 2B, 


Examples, 


by multiplying B into D in the one, and D into A in the other, and adjoining to 
the Products C, with the Sign of Addition En 7 


| 1 vi | 's | . 7. Improper in- 
fracted Species, divide the Numerator by the Denominatbr after the manner of 5 45 ! 


BD 1 2 | 281 4 101 2 . 5 5 * \ | 
AS — L = divided by D, makes the Quotient B an Integral Species, and the re- Exampls; 


maining C is ſet over D as 4 Fraction thus, 585 A 


dh, To reduce an Integral Species into ſome deſired Denomination, multiply 8. Series tw... 
the whole Species by the given Denominator: And any whole Species may be ſet 4% a Pane 
8a fraction, by placing 1 under the Species. 220150 26 2r0teramuy 515473 brenn 
As if B be defired as a Fraction, whoſe Denominator ſhall be A, then is B to gznpte. 
. ES; 5 


. 


So B4-C into D, ſhall be ——. | Integer ſet 4i 6 
And B, or B-þC ſet as Fractions, ſhall be — and Py 


Herice it appeareth, that as by this laſt-mentio 


BIS « 


Reduction, whole Species may 


2 
P „ 8 


* 
% 


be ſet as Fractions: So by the firſt ſort of Reduction may ſome fracted Specit! be Some Frattims 


turned into Integral, being abbreviated into their leaſt Terms. by Abbreviation 


BA : : - Ke 8 brought to In- 
4s 2% may beadbreviatedinto Athe keger. 0 


And Tinto 2A. And into I Nor 
Beduction of Fracted and Rational Species, as well as othef Reductions, may pu of *. 
clearly be diſcerned to prove one part thereof, by the other part reciprocal there- duction of Fract. 
to. And beſides by ſuppoſing the Fracted Species abſolute Numbers or common 1d Rat. Spi- 
Fractions, every Part of Reduction may be proved with ſufficient Demonſtratibn.““. 

As in the laſt Example, if A be ſuppoſed 3, then ſhall 6A be 18, and Aq ſhall 
* and 3Aq 27; which abbreviated or divided by 18, ſhall be 12 equal to 
bvra,uppoſing A = 3. Then ſhall 3 

3Aqz3x 3x3=27/, _A ot 

$A =6xq3 ===13\" 4 . 
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Addition of | 
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5 11 ; 
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* ® Fl Fo \ . 7 * 4 1 8 + 
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c . A P. vn. 1 e of Fraftel and Rat 


HE ſeveral: Caſes and Varieties in Addition of common Fractions, B 
Part 2. Chap. 3. might here be run over again: But three Caſes co 
ficient for the Addition of Fraded and Rational Species, all tlie reſt differin 8 mate. 


Fraft.ana Rat. 
Species. 


rially only in Examples. 


—_— * 9 — 


* 2111 


11 


2 He, | 


Ak ff 


- Jon 
F 


_ nators-without ſame Denomination ; then add the Numerators as Species are added; that is, b 


x. Like Denomi- Caſe 1. If the Fractions to be : added be without Number 8 and of the 


Numbers. conjoining them with the Signs proper thereto, if the Numerators be unlike; or 


if alike, by adding the Number of them together; t their Signs alſo bein alike; 
but when rr * their Difference, Ls ſubſcribe the common! Denomi ator, 


A D 418 23014 25% b | 
As to add 5 to 8 A the Total ſhall be —= by; joining B to A, becauſe they are 
Hererogenea by the Sign of Addition, G 


j 


Bur 5 added EY 5 ſhall make the Sum 551 o ae both PE are Homo- 


geneal, they are added as Integral Species. 1151 $3 len, 


DA 30 Nie! Aude 
80 2 the Integer added to be race f. ales the Total 45 or a, % 


And Se — added to * „makes * Sum l becauſe the Signs are e 'L 


"Rs — is taken from 3D, the Remain WWW 
3 Examples. 15 Se 
3 & © >” Mid 1 1 > 7771 
BA C B BID „ AE e e 


— and — d, 
775 and BE. adde are — 55 


2. Unlize Des- Caſe 2. If the Fractions to * be without Numders and of different De- 
muators with. nominations, then firſt reduce them as fracted tes are — and afterwards 
at Mun. add that Numerators as before. 


Examples, : 


Examples, . I added to= B makes, firſt 5 kedicion and I and then path by 


C 


the Sign of Addition —— 


. 


AC 


D BA 454 
een — th — . — 
So = added 1 to 7 . e Total u 


The Jatter Example 


„ 
Likewiſe 5 


” Md. 
BA 1 


DE _ 


o 


BqA 

BA 

JP 
B 


as » 


The former E ample. 
BA Wins 


the proper Fraction added to 2: 
the Total . | 


Other Examples. . 180 
Addends. ee 


„ 
ien. AB 
" BDE E 


= AB+Bq 


-E 


* the improper Fraction, makes 


« 


ah D—-C__ AB-+Bq+DE—CE 
mn en oe 
Thus, 


_DE—CE_ 


D ALB 


1 B 


| D—C 


* BE 
D 


'& a> a, ©) 


BDE 


EB 


Addends. 


Chap. VII. ir Aldition.of Fe n 2d ind dial Ge 
Total. 


due, 1 5 - 
BC N23. eee 


Brin A0 


DELA 


67:42 


= 2 


! # 


50 2Band A added, wake the Total 5 / TE 2 42 55 5 
Addends. Total. N 
* 3B BAH 
40 315 ni 
A, 3102150 
550 5911 


2 > 4 * 
ft i 24% 


1 pA DIR 1890 df! 58 

Tas ſuch Propoſl tions 48 require to add a Part or Parts 
of a g rarer N 5 or Magnitude to the ſame Number or Magni itude, or to afy 
other of his Parts. In both which the Deſire is this Sbteined; 4. Piri by the Res. 
duction of Fractions of Fractions get the Part or Parts to be added, ne en by 
Addition add them * Caſe requires. 


kak 


2 1 


{ 


— Examples of the firſt Sort. 7 

434 of . ed Fu 5 22, maketli the Total 2 | L 
3A-+D 3A+D 1A UD 

And g of E added to FE, maketh the Total 1 


3 


| For! in the firſt of theſe 7 == 25 is found by Reduction 


ES 


iT tions are = wake the Tatalas Aves ; 
D 


And in the latter Example + F + of 2 


2 


CO * 


which by Addition to 2 


/nikes the Total a before. 95 


2d 03 270 35 


| Examples of the ſecond Sort. . 
As 3 of ;B added to + of 5B, makes the Total — LIB. 


— — — - added, make the Total 


33 


1 


And + + and 5 4 of 


For in the firſt of theſe + : of 5B is and + of 5B is — 


. 


118 
make — as before. 13 


3 
And in the latter Example: of the Data is 


added together make the Total as above. 


15A— 


1 


_ 


found by deere tobe r [TRE 


317 


Part of 4 
Number added 


thereto, 


Part of a 
Number added 
to other Parts 
thereof. 


Back which added 


"0d +18 = which 


5B 


| 348 


Proc of Aldi 


Rut. 


1 
19 
WF 


27067 2 
n 
_ 
_— 


Iibſtr ation of 
Fract᷑. and Rat. 


I. Like Deno- 
winators with- 
out Numbers. 
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—— 2 x r W g = — 2 5 — 112 22 2 Jo - * * „ 8 = - 
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4 - — 2 2 * * —_ - — _ — * * 8 2 EE A Eo Er — 
— — > ce * — * 4 ads aro eb ccc = 1 1 yh. $6: 7 
: — An - 222 — . . - — — 
=> pa 


Pr ee 
— _— — 
Lins. 5 — 
DAD ane ate 
. — n — 


—_ 


—x== — ry = 

— — — 

> — — — — > 

= — 2 — = 

— > . 

— — — — LOT RAD — 
22 — b — 
C FX — * 


— t and Ri wal Spetie . Lib. Ill. Par. Vi 


Q 
SY , S & -\ 4 
23 Py 1 + | ® 

kc * w -* , 4 * 

4 Fa, y K 8 7. LE 

N 4 — 4 ; id b . * * 1 | 4 1 2 8 * 

55 4 - x 4 * F 2 : a me FEY * * — * O 1 7 . * of 

. * "op S497, iy Yy » £ = i 
REES i 6: 0 1 _ ; — . — i - 
y 5 — * * * aa Fe * — * N 9 - 1 
i N * , 

Py A 1 # 90+ La 


Addition of _— and pail 1 Species is to 1 proved both 10 Subſtrattion a8 


tion of pee in the next Chapter, and by, converting the Fracted Species into Abſolute Num. 


bers or Common Fractions; 3 the Addition whereof the ddi al 
Fracted Species will exactly derte. A ito of. theſe 


As in the laſt Example of the third Caſe above, ſuppoſe FW Bs, Da, then 


-* O | 
ſhall 2B bes, and 3D 12. 1 80 5 is - * 55 7 0 3B ſhall be, 9, and 4A 8. 80 


3150 9 25 7 0 | 12 1 3 


Kb 8 An ind; 228400 tg, make er; 11 alles he Tor 88A 928800 
| $574 * K 


* * * & 
1 8 1 


28 6 26 9 N "BAS 4 455 5 Dad N 
30212 AA 8 N SBD S 3X4=108 ONT 
1 3 13 0115 
4 9 ; 8 „„ 8 — 5 7 71 * 
NA 9 ttt 5 . 
4120 2 N J. LA 8 : | 1 A = >» 
IX * 9 2 We ME. fag tt 340 7 HA 


$2.8 62 Fe WM þ 1 1. ! ES} ci 88 100 1 2 153 3 1 os EI ? i 107 


= * * 
BE +? PA 


Examples. 5 


r 


C H A p. VIII. Subſtraction 0 Halle and mam ee 


A S in Addition, ſo here, ſufficient for the. Saahſtrackion of Frated and Rational 
Species, is contained under the three Caſes following. The other Caſes men- 


tioned in subſtracting of Common Fractions, Zoo 1. Nera. Chap. 4. being mere 
occaſional than eſſentially neceſſary. 


Caſe 1. If the Fractions to be ſubſtracted be has Numbers annexed, and of 
like Denomination, then after the manner of Species ſubſtra& the Numerator of 
the Subtrahend from the other Numeratdr' ſet to the left Hand of the Subtra- 
hend; that is, by connexing them with the Sign of Subſtractib, if the Numera- 
tors be unlike and their Signs alike: But if the Numerators be alike, by taking 
the one from the other, or adding with contrary Signs both Numerators as before 


in Coſſicks, and under ſuch Sum or Difference ſubſcribe the Common Denomi- 
nator. 


D 
As to take T 155 = , the Remain is — edjoining Bto D, becaus rhe 


are Heterogeneal by the Sign of Subſtraction. 


But 5 taken from = „ ſhall leave remaining 5. becauſe both Numerators 
are Homogeneal, the one is ſubſtracted from the other as Integral Species. 

80 = the proper Fraction taken from — the improper Fraction, the fe- 

main wil be Z. | 


mY . 1 
And = taken from . leaves remaining > for the Signs vale contr ary, 
—0 ſhall be added to 2D, which makes 5 as before! in n Collicks. 


Other 


hap. VIII. | 23 4 Bat and Raton Species 1 349 
wa. . 1 


5 AB fubſtracted from , mall IP, BC — 


1 1 = : Remain. p 
—E 

: "F : fubſtraQted from Ras J . ſhall eve > 22 — a : 

Caſe 2. If the Fractions to be ſubſtracted be without Numbers, at of different 2. Dit De p 

Denominations; then firſt reduce them as Fracted Species are reduced, and then 19mnatorrwith- | 


] ſubſtract the Numerator of the Subtrahend from the other as before. „ 


As from J > frat, the Redn&tion makes them 2 and 585 I] then by Sub- knn 
fraftion the Remain is e | LE = 
And from HI take, the Remain ha be . 5 3 
e former 3 8 | P ꝰe latter Flaute. 5 i 
AC 1 5 ; BA Dq V 
AC—Bc | 
e 
7 - + Adp , Obey Example "I bb | 
. Subtrahend. . Remain. _ _.. Subtrabend. Sama. | 
BA CD . — BJA—CDq BqaCDq | CO BA 
DE BE. PAP B BDE BE. "DE -- 
Ts, 4 e 
„ TY g. . 
„ Ton br gs lend 7 2 BA. 4 
E)DE BE. Tony os BDE DE 


Bey” BE 


In which laſ 3 is to be noted, that in the Reduction the Common Divi. EH 
for BE takes away all the Denominator of the Subtrahend; and ſo nothing being 

left to be brought to the Denominator of the other Number, an Unit is there pla- 

ced and not a Cipher, leſt it ſhould be taken for a Species. After the Reduction 

the Numbers ſtand thus. 


hn where beau is both l and Negative, i in 


the Numerators chey a are both to be cancelled, and the Remain 1 abbreviated 


ond becauſe Bqi in the Numcrator is is Sire; , which divided by B, leaves B on- 


0 to A for the Numerator. 33 „ 
Caſe 3. If the Fractions have Ms . to tin ids nad the TEEN « With Nums- 
bery as Cade Fractions, and the Species as Species. | a 
As from A take A, and the Remain ſhall be 2A. Examples. 


But to take A from : A, the Fractions muſt firſt be reduced to one Denomi- 
nation ; and then from A let -; A be taken, and the Remain will be ZA or 4A. 


80 3B taken from +4. leaves 55 or 2A. 
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39» 


Part of 4 Num- 


ber t 
from. 


theres 


Parts of a 
Number taben 


jrom other Parts 


thereof. 


Proof of Sub- 


ſtraction of 


Fract. and Rat. 


Species, 


procal Proof of Addition by Subſtraction, and Subſtraction by Addition i in theſe 


to be divided by 12, or JA, as "the Species above ſhewed. 


Subſtraction f Hatte and Retina Species. * Il, Par. Vi 


Other Examples. 
Subtrabend. Remain. Subtrabend. Remain. 


8A4-9B —- 8A 


4 — — — } 


12 Ws prey 


— 2 
— A. 


1 


12 

In this om may be fitly inſerted ſuch Propoſitions as require to \tokls a Part ar 
Phone of a Number or * — given, from the ſame Number or Magnitude, or- 
from any other of his Parts. In both which the Queſited is gotten thus: Firs 
by Reduction of Fractions of Fractions, get the Part or Parts to be ſubſtrad. 
ed, and then by Subſtraction, as the Caſe may require, you wil have the Remain, 


Example of the firſt Sort. 
As to take ; and + of —— from the ſame, the Remain wil be ge x 


8 
J and being be * are — =, ; which ſubſtracted from © Dat, 


leave the Remain as before. fer TL, es 
8 8B-1-64A 1 JB—56A 55 
3 4: 1 5B+120A | 5 
| 8 
5 


— Eons „„ 


Example of the 3 Sort. | 
As to take - 3. of 3B-þC from 5 — thereof, the Remain is " "MF 


For 4. of 3B4-Ci is 2 2 and 4 4 is 2 82 N and the former taken from this 
4 


latter, leaves the Remain as aforeſaid. 
ER ET 
3B -C _ .38B+C 4 
3.of 3 1 7 of = + 12B4- TJ = "4-6 
Po | „„ 3 e 


Foraſmuch as in the laſt Example here in the third Caſe, and 10 in the laſt Ex- 
ample of the ſecond Caſe above, the Numbers from which the Subſtraction is 
made, are the Totals of their Additions in the former Chapter; and the Sub- 
trahends in both, are one of the Addends there: It is enough to new the Reci- 


Fracted Species. 
Subſtraction alſo, as Addition before, may be proved by ſuppoſing the Speries to 
be Numbers Abſolute ; becauſe after Subſtraction made with them, the Reman 
will be equally valuable with the Fracted Species remaining. 
As in the laſt mentioned Example, if A be ſuppoſed 2, and B 35 then ſhall 84 
be 16, and B 27. And 8A B, that is 64-27, ſhall be 433 which divided by 
1. ſhall be 322: From which 4B taken which is 2, the Remain is +, that 1 is * 


Suppoſing A=2. B=3. Then ſhall 
1 Subtrahend. Remain. 


— 5 


gB=2 . 2 — 45 — Tl 1 * 


-# wor 


5 
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16 Or thus, 16 +27 —27=16 
— \$A1-3B © 3: 
43 9 = I Fm gre . e ag — —B=8A 
"I | Tad 5 
1 3 1 5 3 
1 
12 | [3 = 13 


CH A P. IX. Multiplication 75 2 ad Rational 8 pecies. 


PECIES Frafted and Rational, mixed with Integral Species; or purely alete 
8 Fracted, are multiplied as Common FraQtions, Book 1. Part 2. Chap. 5. by Spee. 
compereng the Heterologal Terms, and multiplying the Homologal. And there- 
fore but two Caſes are neceſſary, in both which the Signs are to be ordered as in 
Coſſical Fractions. . 

Caſe 1. If the Heterologal Terms need no Reduction, then multiply Numeritor I. Heterologa 
by Numeratoß, and Denominator by Denonilnator, Numbers as N Nb, and _— not red 
Species as Species. | 


As - ym into f, makes the product . 12 £4 ec .- Exainþfes: * - kg 
And > _ ö multiplied by < makes the Product — : | 5 


80 2 3 [ntegral Species multiplied by the Fradtis 18 makes the Product 2 
where I ſet or men an Unit for the Denominator to Z 7, as if it were a FraRtion. 


Za 


| Other Examples. 0 8 
Mis. Mrs. Products. 5 7 7 Mrs. Produdts. 
1 eee EA 
3 B 5 233A 230 3 0 6BA+3CA+2BO+CO, 
F oa ou ET - T7. 


_ Caſe 2. If the Heterologal Terms need Reduction, then reduce them according 2: 2. Heteralogat 
to the Nature of the Fraction, Numbers as Numbers, and Species as Species; And Terms reduciblts 
after Reduction into 1 leaſt Terms, e the Homologal Terms as before. 


As — multiplied into > 8 > produceth c, ; becauſe Ai in the Numerator of the one, e. 
and a of the Ae, being alike, are both ſet ade. 


* the an B in both Fraftloti 


And = b 
= multiplied Wie 55 = produceth += 75D? 
being uſeleſs in the Product. "{rwlort f 
So B the Integral Species multiplied into the fraction 5 A nakes the Product 4; 
for A is equal to 7 — 1 " , | 
bHOiber Examples, 
Ads. Mrs. Reductions. Products. 
BY S = BIG. e. 
1100 ( 
B D 5 l 
BA = — AYBA , DE — BD F 
RE C — DRE © a RC | TR 
1 R C | 
| 1 | 
2B 3 2)2B 1BA 4 | 
— 3 — — I — 4 Pi 
30 F L 9 ? - { 


5 Diviſion of Frafted and Rational Specter | Lib. vl. par. VI. 


Fnerolog.Terms Hence as in Multiplication of Common Fractions, if the Heterologat Terms 

equal, either way are equal, the other Terms ſhall ſtand for the Product. And if they 

| are alike both ways, then ſhall the Product be an Unit or equal Fraction. For 

R 8 "5 WA... and omitting the Species to + the Number 3 in both being 
=” $B 3508 


| —_ 6BC | 
ſet aſide, FO Fi X 2 = — , that is ; 


: _ 3G 2B 6CB* 
To finda * Alſo here properly may be inſerted a propoſition to find a Part or Parts of A 
or Pts 0j4 


- iven Number or Magnitude, which is no more than to multiply the _ by the 
Part or Parts, after the manner of Fractions. 


Examples of both Sorts. 5 wo | oy 
Examples. As to know hat J of 3B1 is, the Product ſhews it = 4 F Pt | | 2 


And if; and; n be demanded, the Multiplication produceth 72:36 5 2 


1 7 
for Anſwer, For + DN of : added, make , which multiplying the Dara, makes 
the Product as laſt aboye-mentioned. b 


Proof of Multi- AAultiplication of Fracted and Rational Species is to be prove d, both by Diviſion 4 
plication of _ 


in the next Chapter; and by turning the Fracted Species into Common Fractions | 
Fraft.and Rat. 


or Abſolute Numbers, with the Multiplication whereof will * the Murer 
om cation of theſe Fracted Species. 


For ſuppoſe in the Example above-mentioned (where = 2 55 * 


. 
785) B be 2, and C3, then ſhall 2Bbe 4; and 3C 9. 80 will = = be 7 + and 15 
will be , and the product by Abbreviation 1 as is the Value of the product 2 
by that Suppoſition. | | TO. 


Sup ing B =2. G. Then e 
134 „20 Ct Ee __2BC= 2X2XZ3 __ 


3G=s 5 75 3 or z. 45 


1 3 * 


__ 


1 6 : 4 ; aj N on JP | * W ” N 
0 HAP Diviſin tac ona ad ear? 
C HAP. X. D ile of Frafted au Rational Spectes. 


Divifon of © (airy, to Multiplication Species Fradted and Rational, Pure or Migt with 
Frack. and "MM Integral Species, are divided by comparing the Homologal Terms, and mul- 
Fpecies. tiplying the Heterologal as in Comman F raQions, Book 1. Part 2. Chap. 6. .And 


ſo but two Caſes are here neceſſary, and in both of them the Signs are to be or- 
dered as in Coſſical Fractions. 


1. Homologa! Caſe 1. When the Homologal Terms cannot be reduced lower, then multiply 
Terms not redu- 


the Numerator of the Dividend by the Denominator of the Diviſor, to produce 
elble, the Numerator of the Quotient : And the Denominator of the Dividend by the 


Numerator of the Diviſor, to produce the Denominator of the Quotient: 3 Num- 
bers as Mg and S . as Species. 


C BA 
Examples. rea = divided by — A gives in the Quotient Se D 3 - 


oy — divided by = 42 5» gives in the Quotient 550 N 
Wy divided by a Lia Species B, makes the Quotient = 8 
Suppoſing or ſetting an Unit for Denominator to B. 


Other Examples. . 
2 Dividends. Quotients; 


Divi 5 8 Quotients, 


—— — — — ͤ— 2 — — 2 — — —— = — — 3 Re PIER A ä 8 A l 
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[ =) 5 EC BUD 

Wi x BR 1 

Ml BC 4AC 
9) * & TY 


15B Te Caſe 


tr; He 1 ; Diviſ n of Frafted and Rational Species. | 353 


Caſe 2. When the Homologal Terms may be reduced, then, according to the 2. #omologal 


Nature of the Fractions, reduce them, Numbers as Numbers, and Species as Species. Terms reducibit. 


And 3 oem into ova leaſt EY com db the gs Terms as 


"I "Hi airing See in the Quotient TD. becauſe c the Denominator of Example, 


both the gina VP 7 ſe aſideas uſeleſs. 
| 44D 


And = > divided by =_ brings i in the Wacken e 8. enden B in 


both {being underſtood as cancelled.” | G Al; | 
50 BC the Integral Species divided by B, makes the Quotient 25 


TT [4 Uthe, Examples. 
i Give boa Baan. Kedutim. 28 OI A anode 
| 101611 ba oY „ Hiw eule, 
_— 0 2. — A S910 ms zA 273 5; 
9 * ; 9 : 7 
26 - 1 5 J 
A.__ ABAN.X 
A_—ABAYA(C 
R R)CR /J RNB 
* © | '0 0 
| I 
55 Dd OF 72 
4 * e A ay 


way equal, the other Terms ſhall be taken for the Quotient : And if Ny are a- yu 
liz TE the Quotient ſhall: bean Unit qr equal Fractionꝰ/ 


1 58 | 750 5 0 I the Number 2 being SAY e with the Sete, becanſe a- 6 9 


nie! in x both Divifor. and Dividend. And 76 8 „ becauſe 3D in both 


| Denominators are equal, 4 theother Species wit up the Quotient,” % 
| 28 9 2 1 14 
4545 | 75 {JT is the Quotient, the Terms _ 14 7 9 in both Namerators 
of " TTY # 177 * ?i 11 | 
and Denominators be eing alike, 5 0 adds 


Sometimes it is che eaſieſt Way to reduce the Sazibpin given, part before Divi- BY ſometime to 


toy ., reduce the Data 
* and part after which happens if one or 1 be fſigurate. e 


70 | ZA, BAC-Cq v7 \q 
— == nes part aſter Dixi- 
As in dividing —— by 8 ; 3 5 by D int the firſt Quotient B is re- fon. : 
duced to A 5 and Ba =_ to .. al „ 88 
Diviers, _ Dividends, * Reduffions. Quotients 8 — 
2K NJ 244 2 5 ( 
O BACECq —_ —&) JA 4010 92 my 
DoD a moan - 
To find a Num- 


Here may be inſerted a Propoſition, to find the — Number or Magni- 
tude, if any of his Parts be given; which is done by dividing the ſame Number þ,,;,. 
or Magnitude by the Part or Parts, after the manner of Fractions, | 


Examples of both Sorts, . Examples. 


as as know what is the principal Number whereof B is the 5 
. Anſwer, 


Hence, as in Diviſion of NO, SS if the Homologdl Dm be either ligt n= 


ber by any of its 


proepu eng pa yen gen 
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at Tr od veer entt9 eee 50 non VF" us 
Anſwer, 7, rave 102812 51116 ee 
And if 0 be Jof another Number which is deſired, it will be found to be 
— — For by dividing B by 3, and - 7 by 3, their Quotients are a 
25 . veeing the Quotients of theſe Diviſions multiplied by their Diviſors will rety 
* Ath, 


: *. the Dividends, and the Dividends in both the Examples above are the Prod = 

A. d their Multiplications in the former Chapter, it is ſufficient to ſhew the A 
Proof of Multiplication by Diviſion, and Diviſion by Multiplication in theſe 

Fracted Species. NG : 3 5 "NV 

Diviſion alſo, as Multiplication before, may be proved by ſuppoſing the Species 

to be Numbers Abſolute : For after Diviſion made thereby, the Quotient will be 

equally valuable with the Quotient of the divided Fractions. a4 


As in the Example above, ſuppoſing A 2. B3. C4. D5, then will the Diiſor 
8 4 the Dividenc BAC+Cq | 3 
5 77 n the Dividen and the 


=== be 22 or 4, that is ELLE 
Quotient of that Diviſion 5 Integers equal to By "PTY E. F 


 Suppoſing A=2. , Bz. C=. D. Then ſhall 
C — 4 BAC ＋Cꝗ = 40 5 


10 
4) 4 N49/ 10% 
— . == at . 
—ä 3 85 SJE —('s : 


AD ==10 A 


4 


* 


** 


een 


CH AP. XI. Figuration of Rational Species. 
. | 1 131A. <2 HIS 3 hd we CH 6 124 THIHOQO v1) ups E 
Fiete Ratio | = ha to add, ſubſtract, multiply and divide whole and broken Speries. as 
nat Species pro- well Plain as Figurate, or Rational, intermixt one with another, is already 
datei. diſpatcht in the foregoing Chapters; wherein becauſe the Coſſical or Rational 
Species are ſubject to like Orders and Directions, and receive like Reſolutions with 
plain Species, little need be added here ſave ſomething of their Figuration. © * 
Touching the Production of Rational Species, as others before them, ſo they 
are produced by Multiplication : For any Species multiplied into it ſelf, produceth 
the Square; and that multiplied by the Root, produceth the Cube, &c. And 
whether the Root be Simple or Compound, or if one Power be multiplied by a- 
nother; by Addition of their Indices, the due Index of the product is had, as 
was touched in their Multiplication before, and fully ſeen in Coſſicks in the th part 
of this Book, and Figural Numbers in the ſecond Part of the ſecond Boo. 


Common Way. 


Examples 
Of Simple Rational Species produced. 
; q Ac 2Ac- Agc Aqc .- 67 bowl 
3! ay A. | A. A 3a Aq Aqq multiplied, 
Ad Ac Aqd 6Agq Agge Accc 
Indices — i 5 ; 1 
E . 
Examples 
42 2 24 


Chap. XI. | | : 22 of Retinal Spies 3 LS 3 55 


Examples 
e os Compound Rational Species produced. 
RN OBOE &5 6 * 2A +zE 
AE | 1 2A +3E 
P = OT 
AB]: "lil 
q Aq+2AE+HE 4 4q 4Aqþ2AE+s 
BEL a x. Te ont on 16  2A+3E Eq 
AcF2Aq qE＋LAEJ 8AcÞ24Aq8]-184Eq 
85 Ad- LAT Le — _ 12AqE+36AEq-27Ec 
c ele N 0 e | 
i &c. 
* - A BC 
A -+B+C 
7 A 4 84 bY es \ 
moo) fo CC cg. 


4 228 84 1. 


5 


| 0 wo] ad3 10 wv5 
Ke FADE: vin} gol ge 


Beſides this ordinary way of Production, the er of any. SC Species Power of 4 Bi- 
may ſpeedily be had, thus: Set down all the Parodical Degrees of both Species 19m! otherwij 
under the Power to the Root, and then place the higheſt Powers of each in op-? yo... . 
poſition, and let the reſt be coupled contrary, the higheſt of one ſort to the 
loweſt of the other, and to them prefix the Numbers proper to the Power to be 

produced, mentioned in the Table for Extraction of Roots; Book 2. Part 3. Chap. 


3. which ſaid Numbers are ſometime called Vncie. \ - 1 Unciz bat. 
As if the 7th Power of AE (that is the ſecond Surſolid) be fought, Example. 
Parodical Degrees, | Rightly placed with the Uncie: 

A E TE RE; 8 v4 
Aq C T th 
Ac SENSE; EA 221 AqckEg 
__Aqq ,  Byq , ©  Aqq- "Ee  - S$Aqc 
Ade Ne Ae? 10 N 35 AcEqq 
Acc Ec · © * #49 _ 1945 21 AqEqc 
.'.n A ECT AEC 
The Parodical Degrees with the Unciæ to the 10th Power, ſtand as in the Ta- 
ble following, which may be enlarged at pleaſure. | 
13 . 7 28 9 dS ATabledfthi 
* _ n 73 q Aqqce W | 
þ _ | Accc _. Sees, wi 
1 | „ | toaAccck 2 
Aqqc gaqceE. Unciæ to the 
| 4, | Acc 84qqcE 45 Aqcckq Poimr. 
Fa Aqq * 6AqcE a. 28AccEq n I 20AqqcEC tao | 


84AccEc 
af 344 An | roackq 2842865 35 Ec R 126AqcEqq | *! 2 
N ZE] cage rage 24 ge ge f e ener 
* 32 21AqEqc ; AcEcc 

244 *Eqc A 2 nAEcc | 2 PE | 25 AqEqqc I2oAcEqqc 
ade gAEqcc 45AqEqcc 
| 


Eqqc E 
qc loAEcec 
3 Fade 
By this Table we have a PEW Demonſtration of the Truth of that Theorem Teen of Er- 
of Eugkid touching the Square; and the other of Ramus touching the Cube, men- clid demorſtra- 
tioned before, Book 2. Part 2. Chap. 2. Seck. G, 7. ted. 


I 


322 


As 


 gonals, Comple- D:agonal:, and the intermediate Species Complements. ihe een.) Or Uncig 


 Gnomon. 


Obſervations on the 1 and obſerves : : 


wr Eh 


Example. * Scihicet, between Ac and Ec, there are two mean Proportionals Aq and 


356 | Fig uration/of Rational Species...) Lib. Il Pat xl. 
As in producing the Square and Cube of 845; firſt A ſhall be ſet for 8, and 


E for 4; then 84 ſhall be A, and 5 fall be i the reſt of the Work, with the 
Species annexed, follow. 


— 


Square, == © Ie + = 8 
a $4 IA>-1-p7 
5 4 | 624288145: 31 70 
0 1 n 
Err 
70 4 1A Ag 4 F 8 
92 Ao 842 AE XI | 592 
. bf 25 Eg. © Chomon. ; 


EL IO 
— cocoon. Eq/ + a # } "= 00 
. a 125 1 
8 0 1 12 
d- * 35 ol 


What the Dis- The two extream Powers of e wrery kind i in this Table, are Ide called 


mentsUnciz afhxed, ſhew-the numher of Complements to be taken in © ilkitutid n e the 
Power), andall the Complements with the leſſer Power m 2 p the: Gon 


Mr.Oughtred's.* Mr. in the 17th Chapter of his oth make 


the Table, 
I. What Species 
Affirmative, and 


EG EINE. , 


ee Ana — & 

NN 132748 2 47 8. 2 ad 8 

Ag aeg Arete : c 20 
54. _ 24. 16 


* 
63 1] 
: 9. * 


8 Fett. 
Aq —2AE 


Examples ix 


Reſid nals. 5 „ N is 7 7 3 A E 1 3 Eq—Ec. i | "A 
GN 1c i e eee 7 3A 
2. Difference of 2 That che Uifference of the Names of every Binomial or Reſidual, f is the Ho- 
Names, what. mogeneal Power of the 1 d of the Names of the Root. 4 
Exampl. ane A Ac+3AEq— zAqE+Ec, or Ac+3AEq— 3AqE—Ec, is 'the Cube 
0 8 


3. Difference of 3. That the Difference of the Squares of the Names of every Binomial or 


Squares, &c. Reſidual, is the mn Power of x4, 11 the Squares of the Names 
af. of the Root. 


Example. 5 ccilicet, Q Ac. LSAEN - aq Lkc, is C. 1 | 

4. Species ag» 4. That if the Species aggregate in Names alternately be Affirmative and Ne- 
2 : gative, the Sum of the Squares of the Names is the Homogeneal Dower of the 
3 3 : um of the Squares of the W ot the Root. 9 0 . 
Example. „Soil * 3 A Eg Q:3 AqE—Ec, da Fo 4 fa. 414 


5. Hiternediat: . That all the intermediate Species of every Order, are alſo Powers of the 


Species, Powers MEAN Proportionals between A and E. 
of the Means, 


AEq, which are alſo Cubes of M and N, (the four continual Proportio- 

| nals being A.M.N.E): Wherefore A. CA qE.v/CAEq.E. are continual 
+, + -Proportionals. For AqE=AMN=Mc. And AEq=MNE==Ne. | * 

Imention of And henceariſeth the Invention of any mean Proportionals between A and E; 

Means ariſe of which further is to be ſeen in the next Book. As if five mean Proportionals 

ce be ſought, then ſnall the power be the ſixth Quantity or cc; the Index whereof 

exceed 


4 1 8 . 
9 is * 4 * 2 . "+ ” a 1 
n 0 ll eee th * N Ne 9 2 "Ie n D — * og 
CO SO NN eau ;; p ST penn oalf 
OE BF 5 9 * 1 7 FOE „ 


* r 
Po FB 
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yg * 


Chap. XI. Frguratiom of Rational Species. 3357 
erceeds by an Unit the Number of the Means ſought, and ſhall be A. ec AꝗcE. EP 
/ecAq Eq.y/ccAcEc.y/ccAqtqq,y/ceAbqc/E E _ 

6. That every mean Species in every kind is made of the two Powers of the 6. Mean Species 
Names of the Root, the Indices whereof together, are equal to the Index of the nade of whas. 
me kind; but the mean Diſtances of the ſame Species from their Extreams, 
hall be equal to the Indices of the Alternate Factors, and anſwer to them in the 
Common Angle. | „ . 

Scilicet. Aq Ec in the 5th Power, is made of Aq multiplied into Ec, which Fam e. 
anſwer in the common Angle; and is from Aqc the Third, and Eqc 
the Second. „ | | 

And hence came the former ſpeedy and eaſy Way of producing the Power of Hence came the 
any Binomial by the Parodical Degrees. The Example given by Mr. Oughtred production of 
there, is in the 5th Power of the Binomial Root AE, of which the Parodi- 1 i the 

5 e e e 1 1 OM Pages before, 
cal Degrees may be thus placed with their Indices. 2 


YG 1» ROS ET | Age 1 6, Example. 
„ ooo ao nod 5 VKA 
1 | 5 qe 10 i XAc 
vor. E. REC. Aq ee 5 PENA? F 


This explained in Numbers, taking for the Roat A TE, 82 of which the Seg+ Explained in 
ments being 80-2 or 8. 2. the Rectangle or is 16, the ſquare Root or q Numbers, 

54. the Numbers that anſwer to the Parodical Degrees, and make up the whale 

Power of 84, viz. 4182119424, ars as followeth, | f 


A 8 A 4 Aqe 32768 
Ag. 64 57 W646: 24 5 Ace 81920 
Ac 512 yqke 64 . 16 KEKAect 81926 
Aq. 40986 Eq. 256 10 ACA ꝗꝗ 4egso 
Aqc. 32768 ½¼½Æꝗc. 1024. 5 AA 10240 
: Ech algo 1024 
4192119424 


7. That if any Species be multiplied in E, the Magnitude produced ſhall be 3 produced 
the mean Species collateral in the following alternate Order, and the ſame in ? Sh, 
Number from their Extreams. | 5 „ * in . 
As Acx E, is AqqE, which is the firſt from Aqc, and the fourth from Eqc. Examples. 
So AcEx E, is AqqEq, which is the ſecond from Acc, and the fourth from Ecc. ; 

8. That if any Species be multiplied by AE ar X, the Magnitude produced 8.What the Pro- 

ſhall be the Difference between the two Species next each of the following Order. duct of AE x 
As Acx =Aqq - Ack. AqEX—AcE—Aqtgq. into a Species, 
 AEqX=AqgqFq—AErc. EcX =AEc—FEqq 3 . 

Wherefore if all the Species of every Order be multiplied by N, the Difference 

of the two extream Powers of the next upper Order will be produeed. 9h. 
As of Ac+AqtE+AFq-+Ec multiplied into X, will be made Aqꝗq— Eg. 

9. That in the Orders of unequal Indices (1. C. qc. &c.) the Sum of K 9. Sum of unt- 
extream powers; but in the Orders of equal Indices, (q. qq. cc. &e.) the Diffe: 14 difference of 
rence of them, made of AE multiplied into the ſingular Species of the leſſer Or- the equal 1 
der precedent, is alternately Affirmative and Negative. 5 3 wh 

As Ac+Ec, made of Aq AE Eq, multiplied into AE. duced. 

Alſo Aqq—Eqq, made of Ac—AqEJ-AEq—Ec, multiplied into A--E. Examples. 

10. That if the ſame Magnitude be multiplied into two contrary Magnitudes, 10. Magnitude 
the Magnitudes made of them ſhall be alſo contrary. Rar ung 

As Aq-2AE+Eq multiplied into A-E, ſhalt be made Ac-3AqE+3aEq-Ec. Ju 
But the ſame multiplied into AE, ſhall be made =Ac+3 Aqt-3AEq+Ec. Examples. 

11. That the Vnciæ or Numbers prefixt to the Species, are numerary Figures: 11. Unciz 
kor all under A and E are Roots; att under Aq and Eq are Triangulars; all under 7 9 4 
Ac and Ec are Pyramidals z all under Aqq and Egq are Triangle: Triangulars; ber call, 
al under Aqc and Eqc are Triaagle-Pyramidals; all ùnder Acc and Ece are Pyra- 

12. That if in any Species the number of the negative Sides be „that 12. Unequal 
Species ſhall be Negalti a {5 e F the negati Sides: be unequal, that Sides Negative, 


* 


{q the Sſecies. 


Yyyy | As 


Figirate Species dual, as compound Coſſicks, have their Roots extracted. Vet Species of a poly. 


other. diſtinct Sy 
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_ C:A+B—C=Ac+3AqB+3ABqFBc—3BqC+3BCq—Cc—30 


A . 
5 CA 
Root. Square. e Cube. ....... 
A-+B—-C - Aq 2AB * 
| | Bq =— 2BC 3AqB 3B 
C —2CA — 3BqC __ 3BbCq 
| 304 —3CAq 


Roots of Ratio- Thus much may ſuffice for the Geneſis. Now for the Analyſis of Rational She- 
nat Species ex- cies or Extraction of their Roots, wherein nothing of difficulty occurs, the Ex. 
trafltd. traction of Roots in other Numbers being learned, and eſpecially Collicks, be- 

tween which and theſe Rational Species there is great Concinity : For Figurate She. 


_ cies Simple, as Simple Coſſicks, and compound Figurate Species Binomial and Ref ; 


of a Palnomiel nomial Root differ in the pointing or pricking of the Number; for whereas in 10 
Root priched Other Extractions the figural Numbers were pricked according to their Quanti- 
diffrent fron ties, in Species reſpect is to be had both to the Quantities and to the Number of 

ecies in the Root: For the Square that hath three Species in the Root, 


ſhall leave two Magnitudes unprickt between the right-hand Prick and the next, 


and but one Magnitude unprickt between the two next left-hand Pricks. But if 
the Root have four Species in it, then between the Dexter and next Siniſter Prick, 
ſhall three Magnitudes be left unprickt, and 2 between the two next Pricks, and 
but one between that and the uttermoſt Siniſter Prick. Likewiſe in pricking 
Cubes, if the Root conſiſt of three Species, there ſhall be five Magnitudes left un- 
prickt, between the Dexter and next Siniſter Prick, and between that and the 
utmoſt Siniſter Prick but two: And if the Root have four Species incir, then are 
nine Magnitudes left unprickt between the firſt two right-hand Pricks, five be- 
Examples in the Een the two next, and two between thoſe next the left-hand, Ge. 
s 8 As to extract the Root of Aq-2AE-+Eq, becauſe the Root is a Binomial, 
2 55 only one Species is left unprickt as others: And the Root of Aq which is A, is 
placed in the Quotient; this doubled, that is 2A, is Diviſor, which gets E inthe 
Quotient: Then multiplying the Diviſor thereby, and adjoining the Square of E, 
makes the Gnomon to be ſubſtracted. ni 1979266107 e 


Square Aq+2AE+Eq ATE Root. 
Diviſor 24 
2AE+Eq Gnomon. 


But to extract the Square Root of Aq-2BA-4Bq-2CA--2BC--Cq, becluſe 
the Root is a Polynomial of three Species Aq. Bq. & C9. are the pricked Species. 
And after AB is gotten in the Quotient, as by the Work above, then 2A--2B 


is Diviſor, which gets C in the Quotient; and the Diviſor multiplied theredy, 
and the Square of C adjoined, makes the ſecond Gnomon. 


Square Aq-+2BA-Bq-þ2CA--2BC-|-Cq 'A+B-þC. Root. 
1 : i 
Diviſor A 

DN B : 

2BA+Bq Gnomon. i 

Diviſor 2A-2B N 
C 2 

; 2CA+2BC-þ-Cq Gnomon. 

sos to extract the Cube Root of Ac4-3AqE-3AEq-|-Ec, the Root being a Bi 

22 N nomial, the Species unprickt are as others: And the Root of Ac which is 4, ö 


placed in the Quotient; This ſquared and tripled is Diviſor, which gets E in 2 
Quotient, whereby the Diviſor multiplied, and the triple of A by the Square 


E and the Cube of E added together, make up the Gnomon to be ſubſtracted 


Cube 


Chap. XI. 5 Figurat ion of Rational Species. 5 7 359 | = 
Cube Ac+3AqE-+AE+HEE |A-E Root e | 


Diviſor 3Aq 3A 
= 
 3Aqt+3AEq+Ec Gnomon. 


But to extract the Cube Root of AcÞ3AqB{-3ABq--Bcl-30Aq-+5ABC1 
3Bqc4-3ACq+3BCq+Cc, becauſe the Root is a Polynomial of 15 rant 
according to the Inſtructions aforeſaid, the Number is pricked : And after ALB 
is gotten in the Quotient, as by the Work of the other Cube laſt mentioned; then 
AB ſquared and tripled, makes the Diviſor 3Aq-4-6AB--3Bq, whereby C is 
gotten for the Quotient; this multiplying the Diviſor, and the Square of C by the 
triple of SOR and added to the Cube of C, makes up the ſecond Gnomon to be 

ſubſtractec. 2 8 


. „ - 
Ac43AqB+3ABq»Bce3CAq+6ABC+3BqC+3ACq--3BCq--Cc|A4B4-C 
AC Sew thy 5 * — 
Diviſor 3Aq 3K 
EE 8 
Gnomen 3AqB+3ABq+Bc__ ee e 
Diviſor 3Aq+6AB+3Bq 3A+3B Vets ad 


FSnomon 3AqC+6ABC+3BqC+3ACq+3BCq-|-Cc. 
_ Beſides this real Difference in pointing the Numbers, there is another ſeeming Diviſors wed in | 
Difference in extraction of the Roots of Rational Species and others in the Diviſor en e 
of all Powers above the Square: For whereas in all other Extractions, the Power aher, * 
next inferior to the given Number, whoſe Root is to be extracted, multiplied 
by the Index of the given Power, is counted the Diviſor; As in the Square the 
Root multiplied by 2, the Index of the Square; in the Cube the Square multi- 
plied by 3, the Index of the Cube; in the ſquared Square the Cube multiplied bg 
4, the Index of the ſquared Square, &. In Species the Diviſor is uſually reckoned 
to conſiſt of all the Parodical Degrees under the Power whoſe Root you are ex- 
tracting, with the Vnciæ annexed to thoſe Degrees. % | 
As in the Square 2A, in the Cube 3Aq and 3A, in the ſquared Square 4Ac and Examples. 
6Aq and 4A, Cc. Nevertheleſs, inquiry for the next Quotient, Figure or Spe- 
cies, is made only by the left-hand Species thereof, which is the ſame with the Di- 
viſor in other Extractions: And the other Parts of the Diviſor are ſet down, the 
better to dire& the Operator to place the Parodical Degrees of the new-gotten 
Quotient, Figure or Species thereby, for Multiplication of them one. into another. 


to make up the Gnomon. 1 
Square. | Cube. | Squared Square. | 
| A9 : ee DUE | Ad 
Diviſor | 2A: F. [ „ Divi- 3AqtE ei. CAAc: E 
Gnomon. „„ Divi- 
Eq "or ©2308 aden. | J 58 We 
Ec for 4 A :Ee 4 Gnomon 

Eqq 


Thus that moſt curious Analyſt Mr. Oughtred practiſes, not only in all his Re- Phet of FF 
folution of Affected Equations, but even in extracting the Roots of plain Figural Oughtred. 
Numbers, to which as more demonſtrative he adjoineth. the. Speczes, after the 
manner in the two Examples following, of the Square and Cube of 845; in which 
latter the firſt Diviſor is.1 944; which by the common Way 1s but 192 : And the 
next Diviſor, which ordinarily would be but 21168, is 211932. In the Square 

_ ariſeth no Difference in the Diviſor, becauſe the Quantity is next the 

OOt. | | 


Square 


— - — —— 
— ß ——— p . — — 


rational Species. 


To their leaſt To e 15 leſſe 


360 c | Reduction of | Irrational Spec ies. Ways: Lib. IIl. pat. VI. ; 


* 


Examples. Square 71.4925 (845 Cube 6e C845 
TR... Get. 
"x16 | |2A Diviſor. IS POT 3Aq 
6 * 2AE BIO bo 6 I Diviſor 
556 76/3 |. [3498 Jo ot. 
—== 7 SE 1 84 3 at Gone | 
128 is 9 | 2A Dyuiſer. _64 x} . 95 
12 Gnomon. S | | 
184 | 2 TT 8 Ad Cn, 17 
= 26 hu bd | 2 52 3A NY Diviſor. 
| "2\rr9 32 ; 
105840 |3AqE i 
63120 |3AEq Gnomon. 
3 125 2 — © 
10 647 1125 E- 4 


Proof of Fieu- production of Rational Species and ExtraQion of their Roots, are mutual Proof 
5a ion of Ratio- of the Fruth of each other's Operations, as in other Figural Numbers. Beſides 
nal Species. which, if any Scruple ariſe in either, trial may be made of both, by taking Ab- 
ſolute Numbers, and working therewith. As inſtead of other Examples, the laſt 
of the Analyſis of the Square and Cube of 845, with "oe Examples of when Pro- 

_ duction before in this PRs are ſufficient Evidence, - 


* 
— 
_ 
** 


onA p. XI. Sella, of ee Species. 


Reduction of H- P. purſuit of Species, I am now come to Irrationgls, which in their Open- 

tions and Reſolutions follow Surds, as the Rational Species Cofficks, And 

having been deſcribed before, Chap, 1. of Species, I proceed forthwith to their 

Reduction. 

Irrational Fpecies are either to be reduced to their leaſt Terms, or from different 
Denominations into one. 

ip the Ternis of an Irrational Species, is when the Denomi- 

Terms, nation is Com the Number annexed hath a Root that may be expreſ- 


ſed by part 0 a ON Compound Denomination ; then extract the Root of the 
Number, and alter the Species accordingly. 


Examples. As vVqqzs and y/cc81, the Indices 4 and 6 reduced to their leaſt Terms, are 


2 and 3, by the cammon Diviſor 2 the Index of the Square : If therefore the 
Square Root of 25 and 81 be taken, the Surd Species ſhall be reduced to * 


and cg. | 
a 4 3 Sensonz 
vas and Vec81 qq &. Ss _£ 1 and 75 
— 81 5 


80 1 may be reduced to 3, and diſcharged of c. 
And y/qqcc32 diſcharged of qcc, may be reduced to 1A. | 


1 Decomd- To reduce Irrational Species of different Denominations into one, compre- 


nmator. | hends, 


With an A e- Firſt, To reduce an Abſolute Number into the W of a Surd or Ir- 


lute Number, rational Species; and this is done by multiplying the Number according to the 
Power of the Species. 


Examples. As 2 and /qB reduced, is /q4 and yq B. 
: So 2 and ycB reduced, 18 ves and VS. 


| Secondly, 


Chap- XIII. Addition of Simple Trrational Species. 


ternate Power or Species doth ſhew.. 


83 5 I VM 4 
As vqB & Ve reduced, is /ccBc & VNC Cg B ports Ilals 


Thirdly, To reduce two Irrational $jecies of compounded Indices into one De- 
nomination. And this is performed by dividing the Indices by the common Di- 
viſor, and then by the leaſt Terms thereof multiplying alternately both the given 
Indices for the new Index, and the Numbers into the Powers of theſe leait 
Terms. 2 4 | 


5 Examples in Numbers. Species. 

Surds to be reduced y/qqio and Vcc) Aq and yqqBq 

Common Diviſor 2) 49q., , 6cc 2) 2q , 499 

1 29 N 4 30 i X 24 
Leaſt Terms. S 0K 1 3h | 


aba 


— ——— 


good an Vececrooo weeeegy vA V q 


As before in Reduction of Surds, one part of Reduction, which leſſened the proof »f 1 
Terms, was obſerved to prove the other, which exalted the leſſened Surds into #12 of Iratio- 
the Powers from whence they were abated ; and reciprocally that part of Re- Se: 


361 
Secondly, To reduce two Irrational Species of uncompounded Indices into one With cen. 
Denomination z And this is. effected by multiplying each Quantity as his Al- pound Iidicen 


11th compound 


114i, 


E amples. 


duction which increaſeth their Terms and Denominations, by extracting the Roots 


and abating the Characters: So here. 


Alſo all ſorts of Reduction of Ir}ational Species may be proved, by raking in 


their ſtead Rational Numbers, and working with them after the manner of Surds, 
as in the Chapter of Reduction of Surds is ſo fully exemplified that Example here 
wellnog- =o HTN En ef ne 0219 SHF She HH felis; 


Ry 
* — 


1 n 1 — 


"TT. 


EY . 4 bs ER. 7 5 ND 

* 8 | A 1 „ fo © 
vl % 4% : | | 
. - 8 _ . ? 4 1 - Ry 


3 


e 


10 Simple Irrational Species. 


egg Species agreeing in their Simple Elements with Surds, before explica- Addition of tr 


ted in the 5th Part of this third Book, the fewer Examples, and a moi brief RE” 
Fon | bd dies Sinple. 


Repetition of the Rules may ſerve turn here. 
Addition of the Simple may be included in four Caſes. 


Caſe 1. If the Species and Numbers (if any be annexed) be commenſura _ 


then order the Numbers, whether Integers or Fractions, as Simple Surds before, 
and the Species in like manner; that is, figurate the Sum of their Roots according 
to their Quantities,- and multiply that Quantity by the Common Diviſor. 


As to add WRPq toWRSq. The Common Diviſor is R. The Squares Pq & Sq. Examples. 


The Roots P & Sz which ſquared and multiplied into R, makes the Total WRPq 
+2PRS-RSq, which is all one in equality with RPA. RS. Fo 


5 Dae... 2 _P-+S Root, 
ommon Tn IWRPqt c©......Þ9,..Þ.'' P45 
Diviſor [LINES FSquares{gIRootsg _ Pakes 
Total | WRPq+2PRS4RSg— 1848 
TRIES Pars urs: 
VR Com. Diviſor. 
= _ WRPq+2PRS+RSg Total. 
Another Example with Numbers. 
Addends. i eee 
1 ) 2784564 34. 3A ,+B 
1 W 3B4A GBA: 1B. 1. oAq+3BA 
Total W27Aq4+18BA-+3Bq aA 354-4 
— — SA Ped 


ZL27 Caſe 


W27Aq+18B A+3Bq=W27Aq+W 380. | 


le, 


| Exa nple. | 


362 | Subſtration of Simple Irrational Species. Lib. III. Par. Vl. 


Caſe 2. It the S;ecies or Numbers annexed, or both be I eo then 
join them together with +, 


Examples. As q and VC added, are VqB A C. 


2. Iicommen ſu- 
rabli. 


* 80 VesB added to vc10C, make /c5B-+VcroC, _ Ms 
3. Hettrogeneal, Caſe 3. If the Denominations of the Quantities be Heterogeneal, they may be 
N reduced, and then added or conjoined as before. 
Example. As to add the /qB & VC, they are reduced as in the precedent Chapter to the 
Fleece. of cc, and then en with the Sign of Addition thus; Vecht 
cccq 


4. Different Caſe 4. If the Signs be different, conjoin the given Irrationals with the Sign —. 

Signs, As to add yqBwith—yqA, the Total ſhall be YB A. 

3 . Here alſo, as in Simple Surds, may be obſerved, to add any Irrationa Spce to 
to it ſalf. it ſelf, is to multiply the Squares by 4, the Cubes by 8, Cc. 

| Examples. As /qB+v4B, is /q4B. And De, is vc8D. 

Proof of Aldi. Addition of Simple Irrational Species, is to be proved by their Subſtraction j in the 

tion ef Sinp. next Chapter, and by taking Rational Species or Numbers inſtead of Irrationa], 


rat. Species. As in the laſt Example, ſuppoſing the „D be 2, then ſhall D be 8, and 80 64, 
whoſe Cube Root will be 4 equal to 2 added to it = 


1 — 


CHAP. XIV. Subfraflimef 0 Irrational Species, i 


S Addition, ſo the Subſtraction of theſe Irrational may be included in four 

|  Trrational Spe- x On aſes. 
5 282 Caſe 1. If the Species and Numbers (if any bo annexed) be commenſurable 
3 1 onmerſen then (whether Integers or Fractions) order the Numbers as in Subſtraction of 
| ; Simple Surds before, and the Species Iikewiſe; that is, figurate the Difference of 
| = their Roots according to the given Quantities, and multiply that Quantity. bythe 
3 Common Diviſor. 

| Examples, As to take WRSq from WRPq, the Common Diviſor is R, the 8 Squares P 
1 5 and Sq, the Roots P and 8, the Difference P—5; which ſquared and multipli 

1 into R, makes the Remain n Which is . to 8081 


Subſtraction of 


RS. : 
„ | 8 Subtrabend. 6519/19 3! ee 
| RPq—WR %% Es +.” 
| Common | Diviſor WR aur Roots, FT red 
| i „ — * r 
| Remain r e 8 888 
1 0 ESTI | 
 Andther Example with e 0 GEES 
- Subtrabend.. E | 3A—B.. 
5 W27Aq—W W3Bq(9Aq . 5 3A—B 
Common Diviſor 3 a S- 3BA 
jo EF ³˙ BART 
Remain W27Aq-18BA+3Bq — 


9Aq-6BAFB 
* 


W Au- - 27441 8BA+3Bq 


2. Incommenſu- 
rable. 


Examples. 


Caſe 2. If the Species or Numbers annexed, or both, be Incommenſurable, then 
join them together with —. 


As to take y/qC from yqB, the Remain ſhall be B- NC. 
So Vc taken from y/c10C, ſhall make the Reins VCI oBvVegB. 


3. Heterogental. Caſe 3. If the given Denominations of the Quantities be Heterogeneal, they 
| may be reduced, and then ſubſtracted or conjoined as before. 


Example. As to take VB from y/cC, being reduced as before in Chap. 12. Of Reduction of 


Irrational Species, to the Denomination of CC, they are then conjoined with the 
Sign of Subſtraction thus, ö 


Caſe 


Chap XV. Multiplication 78 Simple Trrationtal SPectes. — 6; ; 


Caſe 4- It the Signs be different, the Irtationals given are to be added; And 4. Diffrnt , 
the Sign of the Remain ſhall be contrary to the Sign of the Subtrahend, as before Signs, 


in Simple Surds, if they be: commenſurable ; but if incommen 
chem by the Sign of Addition + menſurable, conjoin 


As to take —/q3BD from y/qr2A, becaiſ the Signs are unlike, the one 5 Examples. 5 


and the other — they are added, and the Remain ſhall be /q1 2A1yq3BD. 

And —vqC taken from / JB, and * qc taken from B, rg e Remains 
„B- C, and -N, 

Here alſo, as in Subſtraftion of Simple Surds, may be obſerved, that to take any brain talen 
frrational from it ſelf, leaves nothing remaining; but to take half any N f rom it ſelf, or 
Species, is to divide che Squares by 4, the Cubes by 8, &c. the Half take: 

As to take yqB from /qB, the Remain is Nought. | 


But to take half the qB is 5 And half the Vck i i 1 5 5 


4 | 
Subſtraction of Simple Irrational Species i is proved by their Addition: And by Proof of Sub- 
| taking Rational Species or Numbers, inſtead of thoſe Irrational, and working traction Sin. 


CB Irrat, Species. 
therewith : Asin the laſt Example, if half the /c be W then by the Additi- | 


NCB 


5 and by clearing t the Number of 8, it ſhall 


| Examples 


on thereof to it ſelf, it ſhall be 


be CB as before. 


Alſo ſuppoſe B t 64, the we thereof ſhall be 4; which alfed, ſhall bea 
_ to the FO cs. ; 


IT I 3a 


C Pa A h XV. Multiplication of Simple Irrational Species. 


) the Molth lication of theſe Irrationals, two Cafes will ſerve. . 
Caſe 1. If the Species be . in their figurate Denominations, then Multiplicatios 
multiply * as Numbers, and Spevies as Species, LO as Integers, and J Tati 


rr 


Fradions as Fractions... | _— mw | 
As yc12B multiplied by 40 producethy/o6oBG. regain 3 | Examples. 
Factors. © Produtt. Factos. FF 


VAN == BA D == v/qg 13BD. / 
| Caſe 2. I the Species be Hetero a in their figurate Denominations 3 then af- 1 Hagen, 
ter Reduction to one Denomination, multiply them as before. 
As vqA to be Nn into ent is ern to N and N and Example 


then Th to e 
"A Ac Me | Vcc AcBq | 


Here, as in Maltiplication of Simple Surds, theſe Conſectaries take place. Conſectarits. 
1. To multiply any Irrational Species, is to increaſe him by the Fower of a Root }; How to dun- 


Homogeneal. A ble, tr 3 
Irrational. Doubled. Tripled. e 
e eee e Yo. 09 OY) anker 
yq4B oB 2855 
e 262 ee bride e 111 5D 
Cubes. \ G7 S- XL E 7 64 
; yc8D - C2 | Veo 


2. To multiply ſome Irrationals, produce Rationals, and the Product, as occa- 2. Rationals 


ſion is, may be cleared of the Surd Character. Wh duced. 
 Irrationals uare. Cube. 5 
5 "off 18B | yc25 oC. W TY Examples. | 
N 2E = "PQ 5 | 


National. s BE. 


vcr — 1000. 


6 


3. To 


. * 
' — 
7 
j » » 4 
* 
4 
| j of 
15 


36 4 : Diviſi on of Simple Wos Nein Lib. III. par. Vl. 


3. Whento en 3. To multiply the Side of any Power according to the Exigency of his Kind 
cel the Chara- 18 bit to blot out or cancel the Note of the Side, and leave the Species nn 
* As q B= B. Andyca DVC DVC 2D===1 2D. 

4. What pro- 4. To multiply the Side of a Power, whoſe Index is a Compound Number, a0 


ced by the Side cordiag to the Exigency of one of the Kinds compounding z the Side of ther 
of a Power ce. Kind may be prefixed to the ſpecial Number alone. 


Examples. As the Square of the y/ccB, is vB; and the Cube of the V ccB, is is /qB: 


For Vcc is 1 of 23. 


> eig To multiply a figural Na by an n figural Number the pro- 
. duct ſhall be a figural Number of the ſame Kind, whoſe Side or Root al be equal 
plied, what pro- to the Product of the Sides of the e multiplied. 


duced. As Aqx E= AqEq. And Acxhc--Ackc. 
Examples. q. 25x16==400 F 3 "©" 2980 <0 216 
7 „ 


6. Sides of kh 6. To multiply the Sides of Homogeneal Species Irrational, begetteth Sides of 
multiplied what Irrational Species Homogeneal. 


produced. = As VAE AE. And ycBxycC=vcBC. 
Examples. 
Proojof Multi» Multiplication of Simple Irrational Species, is to be proved by their Diviſion in 


plication of Sim. the next Chapter; and by taking Rational Species or Numbers, and working 

Prat. Species. therewith inſtead of Irrational. As in the laſt Example, if B be 27, and C8, 
the Product will be 216; the Cube Root whereof is 6, equal to 3 the Root of 27, 
multiplied into 2 2 the Root of 8. 


CHAP. XVI. Diviſin of Simple Iratimal Species. 


| Diviſion of F. A. 8 Multiplication, f the Diviſion of theſe tee may be AT 


—_— * two Caſes. At 
J. — Caſe 1. If the Species be e in their Sgurats Denominations, then 4. | 
vide the Dividend by the Diviſor, Numbers as Numbers, a fy ad as + ; 


Integers as Integers, and Fractions as Fractions. 


4 


Examples. As vqBA divided by VqB, giveth in the Quotient Yak. 286 
ea And Neos divided by Ver ol; | roo in the een vc5C. 
| Dividend. Dividend. 
Dirifar v/qB) yqBA Ga Quotient.” wvcr2B) of c6oBC Geges 


2: Eiter meal. Caſe 2. If the Species be Heterogeneal i in their NP May De nominations, then 
firſt reduce them into an Homogeniety, and afterward divide t em as before. 

Example. As y/ccAcÞBq divided by the vqA, the Diviſor is firſt reduced to yccAc; and 

then Diviſion being made, the Quotient 1 is Vecba, which may be depreſſed to ve. 


; Reduction. 9 5 Diviſion. 
ccc VccAchg N 
1 qA * * ae , | Nea i Lean 0 0 91971 
Sede 2 792 Be | 5008 
Conſeffaries.. Here, as in Diviſion of Simple Surds, theſe Einſotarica g are 1 inſerted. 
. To take . Todivide any Irrational ee, is to NN him by the Power of a Root 
bal Ke: 8 ene. 
Irational. The Half. * third Part. The fourth Part. 
B . 887 
Examples. Squares. _ (e 9 (v4 3B _ (20 
Cubes. | = (08K : DO =—C 3B 


>. Quotient ſone 2. To divide ſome Irrationals, brings forth Rationals in the Quotient. And 
time Rational, the Quonients, as occaſion is, may be cleared of the Surd Character. | 


Square 


Chap. XVIl. 3 Addition if Copenh Vrin 2 


Square. 5 Es 
35 742 BE. = | „ | 4 : 
Irrational. — 5 323 Rational, f 3 Examples. 


* 


. 


we v/c24DC 2 ; 
7 03 1 (e 82D Rational. 2 


4. 'To divide: any Irrational Species by himſelf, giveth j in i the Quotient c one ka- . hrational 
tional Species or Unit. dee bimſolf 


I yrati 7014 


Examples in Squares. hs Cubes. m Arte 
Co „ > Veh Examples, 
W 5 Or B. 8 
B fl e EG or l. 2 


1 To divide a Power whoſe Index is Was by one. Side of the Com- 4: Quotient of 
pounding Powers, ſhall give the Quotient hisher or lower according to the Divi- . 2215 , rags 
ting Power. 1 


AS vqB) VecB (VB. And vB) VeeB (VqB. : Examples, | 


5. To divide a Figural Number by another Homogeneal figural Number, the ;. Honogreat 
Quotient ſnall be a figural Number of the ſame Kind, whoſe Side 1 Is equal to the Figurals di. 
Quotieat of the greater Side divided by the Leſſer. - uded, what tit 


. oy | Nuotient. 
| As vq Aqtq AE by Example, 


6. To divide the Sides of Homogeneal Irrational Species begetth Sides s of Ir- 6. Sides of ſuch 
rational Species Homogeneal. _. | I : 3 what 
Ergo, VA) VaAE RT * 


Diviſion of Simple Irrational Species, is proved by. their Multiplication ; and by Proof of Divi- 
taking Rational Species or Numbers inſtead of Irrational, and working therewith, fon of Simple 
As in the laſt Example, and ſeveral others of this Chapter made exemplary in Vt. . 
Multiplication, bring here in the Quotient one of the Factors there. 

Alſo ſuppoſe A 25 and E, then yqA which is 5 multiplied into E that is 
3, will be 15 for — And tun divided by: . 1 8 N 55 N 3 in * 


Wonen 1 to 8 


4 A 
. A 4 4 
= : 
— s 


4 . 
me FS] FI - IEG. . * K 1 3 " "I a2 


1 
3 —_ — 8 — . 


'© H AP. XVII. Allis f C — 2 a pee. 


X Ddition of Irrational Species that are Compound, includes the Addition of Addition of 
A Particulars and Univerſals. _ Corp. Int; 


Particulars, like or unlike, are added as the Simple, and d joined t ether into ecies. 
one Total with the reſpective Signs. 1 08 Particulars. 


TR *0\rpjnogetals. Kg 3 Mie TICS * 


Bs qBC * 1 . „en 4 1 
Totals. ZRT /qBC+y/gDE. DE ve 24 . YER 4. 


Another Example. | | 
Z 2 4＋. IA Here «the dan and fraded Siniſter Species being 2 
2 


and Z, that is 2Z to be divided by 2, makes Z 

only to be left for the Total. All the dexter 

2 * I Zq—4P Part of the Addends being of contrary Signs, 

L2 71% $04.02 1 368 — the e aud i are 
Wh 1 taken away. 


Univerlals are - added as aka: Compound Irrationals, with reſpect had to their Univer ſal 
Signs, and the Sign Univerſal /: prefixed, as was nn Ciſcourled | in che Ad- 
dition of m Surds before. 


—— 


Adazaa . Examples. 


* 1 E — 2 ITY 
— — — — 2 1 — 
— . . ̃ rs Pr Ds 4, 


— 


= OE ae SEEN Ee ann — * 290% 
— — 5 -— as RISE FG 
— ©. +4 6 RP, a — x" 2 FEED + 
th — —— 2 — co — On hn phed.l 
wo —Tj— —7Vũ— — 2 —— ——— — — 
” 


—— ũ ã (—UM—K—————— 
* 
* 


366 Addition of Compound Irrational Fort: Lib. ill. Par, VI) 


Examples. 72 Reſiduals. 4 Mixt. 

4 VE £4 454 V Z 
IO IN: 2 o+ 4Pq Z- Ad N. Z.q-4Pq | 
Totals. *. . 6Pq 942 42d 1P0 6Pq V. De e 


The two firſt of theſe Examples are wrought according to the 71h Direction in 
Addition of Univerſal Surds, Chap. 7. Book 3. Part 5. but the laſt Tas 


to the Second Form of Addition of Square Surds, Chap. 3. Book 3, Part 5. 
Other Exanples Other Examples in Species and Numbers corre reſponding. 
explained in 


A3. E2. Z 5. P6. 
Numbers, Suppolingy Aq 9. Eq 4. Z. 13. X 5. 


V% LN Za — 45 4 169— 14480 % E, 
EAA d id 169— 1448 NI Cd 255 8 
CALF DST a 2 W RTE ao e eee 
"3:40 a e 

| 3 5 | 


: P 3 
A. 4. * ** » 1111 * A 2 a IS ah. tn ttt n 
— * — — - _ 1 — > ey bog. 20. 0” 4 A 292 * — 
j 
of. 


N 1 2 * 0. —.— 1 
— _ TS 0 


0 * 
- | be 5 4 ; N 2 i 
2 676 ITT vet} it, W e 
0 14 N 5 Y * 8 Y X © £% 5 9 . 1 
4 1 1 6} XT.--  W . þ f . 6 F . YT i, g 
f , 1 / 2 g „ 
. ee ieren „ 
* 2 * * ; 4 3+. 2» "EIT = 4 e 1 4 & + W 1 + 4 #* 


(0 6 14 ++ 1141 
y » 4 4 7 «4 x z + Y %# 
he / { qaind nois:2ilghta 
; = 4 |; S 1 48 7 A WL Cx iS %#*s 7 as 5 
5 C ee . +4 4 wp Ns. ? #3494 1 {48 11 # 
9 »% 1 3 
a - | „ „ + yh 


— — nenn A een 3 

MA = 2 — 4750 7. 13—7 169 — Vris Tart, 39/98 

V Z—vq 79 — 4eq Ve 13— 169— 2 or Tn 28 

4 — 2 — we 5$2—=V92704—2304 peer ren 332 
—20 —2304 


ö * n on I. SW. 

IBS IN „ „ WE 

"400 20 8e! 
ms 32 


7 Ry wes * 
alue. BEE nr re won : 
18 327 . 4 F 
AN G8 Opt 444 - a &. 


vr i—=vq ; — e 


4 15 ne 15 oh 
„ 2.9 — AP 8 ; or = 
2 Fl wn W - = 2 a2 
| ® 4 LEES v e | (hp I x g 4 4 


Or *. 555 E —— | 
2 om 1 Wy 
4 16 EO. | ? . — 
Value. 3 


All theſe four lat FOLK are wrought anvording? tothe 1 Dredion in Ad- | 
dition of Univerſal Surds, Chap. 7. Book 3. Part 5. — 5 


\ 


* 5 
* — 1 [4 
. — 9 4 Þ 
(2 * 7 11 1 7 
* * 4 " ks 
Z. 
02 


Chap XVII * Subtraftions Compound Irrational Soi. 367 
VT. K e- 13-41 ql 59—14dPor Cy: 1349 q257 * * Other Exanples 
:1,—vq24—4Pq v213—v/q169—144 e Ch a 
V. 2Z. KA S +24 _ Kd. 
D 2 - 77 roy pe EF ü 
7 7 9 I L 15 
7, „q- 4e 169—1 , FEI EY 
= == was = * 2 — en? | 
i To + 3 2P 3 — . I I2, 1 _ mv” ORE. - 5 | 


i: he Work of theſe two laſt Lzcmple: 3 is like the Kean Form r Addition of 
ſmare Surds, Chap. 4. Book 3 Part 8. For firſt. the Surds are added, which in 


the upper Example make 22-5 in the lower — = „ that i is Z. being JANA : then 


35): 


they are multiplied, the upper product! is Za the Siniſter part, and —Zq+4P4 
the Dexter part, the lower Product is —= = - EL AJ, for according to the 


third Conſectary in Multiplication of Simple surds, 0 alſo of simple Irrational 
Species, the Surds multiplied by themſelves have their Characters cancelled: 80 


15 -A multiplied by it elf, fall be Z. g 4p; but in the Examples a- 
hove it is Z. q HAP, becauſe the Si ns of the given Numbers were ＋ and —. 


The Products thus gotten, the Parts found with ＋ 2 nd — of like Pfei ien 
are ſet alide; fo as of the upper Product! is left only 478, of the lower —. which 


Grided is pq. The Roots of theſe are 2P and P; which multiplied by ; the 


Index 52 the Shark, make 4 to > be WO? to the upper 22 45 n 2P to the 
ower 


we} ; 

WL 1 — 8 pra Fatt TY 
of P * A 
a 12 7 c= 945 —— 


— 


2 4 . CHEE 


4 


AS. v3 169 Te (15412 291 1 | 1s : | | : e_\ 


—_— i 


The Total of this Example is miſprinted in More e being there e rbb sv; E 


which cannot be, for the Addition | is Xiong — , and by Diviſion to clear the 


P 
db, is Nerd: ; the baun Is thus, Te 9. 1 and by can- 


celing hs contrary Blies is left only #q. which 4 Piviion is eq, nitioſs 


4 
ou SP; this multiplied by 2, is 2p to be added to the firſt Addition, as have 
an 


4 } 2 


Addition of e Irrational Speties i 18 N by Subſtraction, or by Ritio- Prod of Addi; 
tion of Compound 
Irrat, Species. 


nal Numbers, like Addition of Compound sSurds before; the Work of Parti- 
culars by Particulars, and Univerſalsby Univerſals: And 1 many of theſe Exam- 
ples have their Rational Nu bers beſides them to fave farther ieee. 


> * Fg : % BY „ ihe . . — 
| > 


—_— 


CHAP. XVIII. S ubtrattio f cp — Species. 


AS Addition before, ſo Subſtrati on of Compound Irrational Species, includes FE Subſtradtio of 


- p. Inrat. 
Narlauel 


Subſtr action both of Particulars and Univerſalis. 

Particulars, as the Simple Irrationals take like Species from lixe, and to the Re- 
main their proper Sign is ſubſcribed unleſs the greater be taken from the leſſer 
for then the Sign is to be changed : And if the Signs be contrary, though the 

pecie 


a Fa — 
ple explain 
with Rab 


— Dark — — —„—V Ä —— 
D dE r . .- -- -—- > 
2 5 3 r 


e nr MEARS 
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* 


Subſtraction of Hp Pedtional Heckel. Lb. il. Pat. Vl. 


- -" Species be alike, then the Sign of the Sum is to be contrary to the Sign of the Suh. 


Examples. 


trahend. Alſo Species unlike and we greens; as EINE are ſubſtracted, by con. 


joining them with —. 

Examples. Binomials. "Ref duds... : Mins." 0 
Greater Numbers. Z ＋ R VꝗB—8 — cRq--4D 
Subtrahends, RITA AE = oY EA cry 1 Ret 4D* 
Remains. Ne ee 3 = 3D 5 

IT 3 , 2 © 4 TE 
RY Int is N e the Ader parts 85 the 

Greater Number. — - +a F | I being both alike and equal, bir 

W 2 Jas T4206 ſet alide ; the Reſidue being 
„ . contrary signs, are added together; 
Remain. * 4Z9—16P and afterward Diviſion by 4 being 
FR r 4 made to diſcharge the Fraction, the 
Ur Var rl Remain i is . 


Other emit 
explained in 
Numbers, 


© Univerſals, like Gs Compound 3 are abſtracted W rich reſpect to 
their Signs, and the Sign UniverſaPprefixed, as before diſcourſed 1 in Surds. 


Examples. All ig: 427 10 "Rt Reſidual 3 of BS. 2090 3 
feder Numbers. /:47:9--16 * CS Pq 2 44q+v 94 e 
Subtrahends. . d 450 . Vo Laq— 42g v- Ve £9—4P & 038 : 


Remains, V. To Zq+ 4Pq aPq. v: Z9 Zü- 4Pq v: D Zq+4Pq 


The firſt two of theſe Examples are wrought according to the 7th Direction in 
Sobſtraction of Univerſal Surds, Chap. 8. Book 3. Part 5. but the laſt accordiqg 
to the * Form of Subſtraction of Square Surds, Chap. 4. Book 3. Part z. 


\ Other E xamples in 3 and Numbers corre ſponding. 
Z 5. 6. 
uppoſng 3455 5 ko 13. X55. 
—4P 169— 


WT e 93 
. 5 winks 
. — 4 FOR ab 3 CHI 
ASE : W e 
r „ Y 
Syn ＋ 5 ; ke" one” | OT AE "+ 4 
en x e — Tat= 
4 3 * 88 
e *. N bo i | 6 phe 
169 N69 ( 


Another Exam- 
ple explained 
with Numbers, 


The Work of theſe two laſt Examples may be Fa in the precedent Chapter 
of their Addition; between which and their Subſtraction, all the Difference s 
to connex the multiplied Root 25, to the Sum of the Addition of the Siniſter 
part of the Data, with the Sign of Subſtraction —. 


JELLY 42-99—15PqZq 259 44 * , 114244— 
TIT Wt 7} © Nee ak, 16 
FED —=wq oe 1 I W 114244—97344 


es ce | : 4 EE 
e 2 V. aan 44 


; 21, N= 


—97344 


— 


- — 


* 


BS 


Chap. XIX. Multiplication of Compound Irrational Species. 369 
The Work of this laſt Example in Moore is thus to be underſtood : The Addi- 


* n co ecy ng 
tioh at firſt being ET, by Diviſion is brought to 7:.q—2Pq. The Multi- 


| .., 42449q—16Z.qPq-16P "VL ” 1-+-16P 2 | 4 4 
plication 15 —— 47 — R , and abating 16 tlie 
Denominator, becauſe alike in both Parts, they are reduced to Integers, and by 


1 | | 6 '. | | 
cancelling the contrary Species, reſteth only —Y and by Diviſion Pqq; whoſe 


 Koot Pq multiplied by 2, the ſquare Index is 2Pq, which is to be adjoined to the 
firſt Addition: So will the Remain be /-Z.-q—2Pq—2Pq, that is /:Z.q—4Pq. 
But if the Total of thoſe Data's had been required, it would have been 
/:Z,q—2Pq TAP, that is q Z. ꝗ; and by b 36 only Z., and in Numbers 
thus: 5 Vf.. | 1 


e 7, ET 7." 


A bra eee en eee 
VVV 
. 13 Total. 
| 5 5 Difference. 

Subſtra@ion of Compound Irrational Species, Particulars and Univerſals reſpective- Proof of Sub- 
ly, is proved as Subſtraction of Compound Surds, both by Addition and by Ra- Doe oY 
tional Numbers. Enongh of which may be ſeen by the Examples of this Chap- ks : 
ter compared with thole in the former of Addition. 8 


CHAP. XIX. Multiplication of Compound Irrational Species. 


N the Multiplication of theſe Compound Irrationals, Particulars agree with autinicatios 
| the Multiplication of particular Compound Surds; and Univerſals here with of Conp. Nat: 
Univerſals there. „ | „ 

Particulars therefore are like to be multiplied with like, or elſe reduced there- Particulars. 
to, and the Signs & and — ordered as in the Multiplication of Compound Coſ- 
licks. | | 


Species, 


Examples. Binomials. Reſiduals. . xt. 3 
Multiplicands. 4qB+vqC  VqD—yqQB _ wcK-veP Examples. 
Multipliers. dB/ VB VcK -e 
1 BBC  vqBD=B /cKq+ycKP 
BD D -D] D -—yvcKP-ycq 
products. +y/qBC+v/qBD+vqDC vq44BD=B—-D v cKq—vcPq 
Another Example out of Moore explained with Numbers. Another Exari.- 
Suppoling A 3. E2. Z 5. P6. ple txplained 
Multi lie d Z Fl 24. By breaking the Line into two Seg T 
ult 3 | Wo Seg- 
+ mr" x14 4+ ments, the two Squares thereof 
* Ana? £ —4P .. 2Zq=-4P 
Multiplier, < Fvq = : are += 4 that is, 
Za * , Zaq—4azap each of the two Rectangles is 
AT qa 1 5 Zqq-4ZP n 
+ 16 11 7 i which added, af- 
> XZq— | 
A 2 ter the manner of Surds, by their 
F 16 4 multiplication with 4, make the 
Produt: 22q—4P T 2 4£9q-15ZqP' Product as in the ordinary way of 
; 3 4 16 Multiplication here ſet down. 
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Examples in 
Homog en eats, 


Exan ples in 
Heterogeneals. 


8 1 Compound Irrational Species. Lib. Ill. Par. VI. 
1 Explanation by Nubert. 4 


Mukiplic 5 


Multiplier. 14g a= 


ey” 1 3 e 
1 9 5 = | 16 | 


|, 625—600 F 25—24 
* 16 5 4 


brass. , fer e 9725 FEM KA 


— 


A 


— 


. 


Univerials Homogeneal, as Surds before, are to be multiplied nes 
other alternately, the Siniſter Numbers and Species being Figurate, according to 


the Denomination of the Dexter into which they are multiplied ; ; and Heterome | 
neals according to the Reduction. 


— 


Examples. Binomials. me 5 Refs duats. | 
Multiplicands. /:B+yqH D- 
Multipliers, V. D . *. . 
: BD-+/qgDqH a! DB-varat 
LBK HK -vada+van 
Products, V. . — W ay m — = 


| Mix. : 
Multiplicand. V. DLP 
Multiplier. * B— 5 


BDT Bqp. 
ck /qPR 


Product. V: BD+/qBqP—v/4D4R—v/qPR. 


Examples in Heterogeneals, Binomial and Ref dual. 


Multiplicands. /. BCN BvD }, 
Multipliers. / BED V B-V D 
Baby ccDqBee  Bq-WH D 
Vc E c DqBC D 


products. *. Bat A Dq —— ce64DqBee+v Dq 


The following Examples by the former $uppoſion in this s Chapter, are ex· 
_ plained by Numbers. | 


Chap XX. = Divimof Compound Irrational Sr. =. 


Examples exe 


* „2.44 | he» CS 86” a8 | lai d by Nuns 
2. "= 1d. Þ 13 122 44 
2. ME: 24 255 + 
= 4 e 61—24336 
2 29d —4 2 h = 433 8 
_ 242 d 2 2 Jos vat Vo $61— 24336 _ 169-144. 
OS 3 = Se I6 4 
aer vapa, or? vw. V 3 ( | 
—+ Sy ff P = =p | AS 3 — 6 
155 9 a 550 — 
Eg EE 1 8 d l * 
24 250 | * Ni- 76 
I . 
7. = a I I 
24-4241, 23 , 23856124336 , 169—144 
42240 „22.04 3]. * — 6Z.qPc 233844 Age 2244-97344 
_ 15 F ONES Te, SOT 
338 114244 EY * 


—144 —97344 „184 30324 1 / 
Was „ ORS 5 3 5 


6 000 1409 5. 

194 ik al. a 24 324 18 y 
4 18 4 1 3 3 . 

| OD. ets b ee "> product. 

Multiplication of Compound Irrational $ wee both Particulars and Univerſals, 10 ke Proof of Multi- 


Multiplication of Compound Surds before, will be proved by Diviſion and by plication of Con. 
Rational Numbers, as already hath been ſufficiently ſeen. Irrat. . 


7 
1ä4— — r 


CHAP. Xx. Diviſ on of 3 Trrational Species. 


1 Diviſion of 8 Irrationals, takes in Particulars and Univerſals. Diviſion of Com: 
Particulars are to be divided by a Mixture of Diviſion of Species and Com- 77: Species. 


pound Surds, variegated as the Caſe requires. Particulars. 
Caſe 1, When the Diviſor 1s Me and the Dividend Compound. l. Diviſer Sin- 
Diviſor. Dividend. Quotient. * ple. 


Binomial. /qB) V qBS+v qBD ( q D 


BD Examples. 
Reſidual. qC) vqBC—vVqBD (- 0 
Mixt. 3B) 6B-l-Vq54BC—v c81BAD GB4v 90 * c3AD 
Theſe Examples are like the firſt in Diviſion of Compound Surds, _— 
Caſe 2. When the Diviſor is Compound, and the Dividend Simple. : Dividats 
Diviſor. Dividend. l | — 
Binomial. e ac) v. 142 | Ao Voc Fs Examples; 
Ears _ Ks. Sh Ba 
qc 


Mint. „be dc-VaD E 0 Fre e 


+ Diviſion of Compound Irrational Species. Lib. III. Par. Vl. 
The Quotients of theſe Examples are ſet as Fractions, like thoſe in the 5th Caſe 


of Divii:on of Integral and Rational Species; for to divide Compound Irrationa] 


Species, it is requiiite the Species be Homogeneal, as well as the Figurate Quantities 
to be divided. 


3. Dir iſor edu. Caſe 3. When the Diviſor is Compound, but both Parts being * may be 
21 toa Simple. reduced to a Simple as the Dividend is. 


Diviſor. Reduced. Dividend. Quotient. 
Examples. Binomial. BVB) Y AB) VYꝗ8B (2B 
RE Reiidual. 4q4B—vqB ) YB) vaBc (yqBq 
Mixt. V AB-V NAB D) D ) VqBD (VB 


The Work of theſe Examples 18 according to the third Caſe of D ion of 
Compound Surds. 


: wah Com- " 4. When both Diviſor and Dividend are Compound. 
id, 


Diviſor. Dividend. „ fo. - 
Examples. Binomial. /qB-+yqD) qBq+v _—_ qBD+y WH * qB+v * 
vVqB+vqo yqBq + vaBD OE 
BVB /qBC+ + VDN 
vVqBC4-vqDC | 
y/qBD | 


Reſidual. „B ay Yq4BD—B—D Dv 
VoD—yqB BD —— D 
— 
| —ycRP 1 
Mixt. VK + ve) YK -, (CK -c 
| CK - NP VCR QC CK PF 
VK q RP —VRP—vcPq 
LY cKP—ycPq 


Theſe Examples are wrought according to 5 6th Caſe of Diviſ 10n of Com- 
pound Surds. 


5. Heterogencal, Caſe 5. When the Quantities are Heterogeneal, reduce them to like Denomi- 
nations > fore Diviſion. 


—  —— 


Diviſor. Dividend. Quotient. 
B- YqAB DTD 

Examples. Binomial. yqB+y/qD ) Reduced. | * qB -N b 

| Iq CVD CD 
Diviſor. Dividend. 1 8 Quotient. 
VB -N yccBe—yccDc 
Reſidual. Reduced, ) Reduced. | (be- ccDc _ 
yccEc—yccDc/# yccBec-yccsaBcDesy ccDec MY 


In theſe two Examples the Reduction agrees with that of Surds and Irrational 
Species, and the Diviſion according to the ſecond Caſe of Diviſion of the Simple 


Irrationals in both, is performed afcer the Reduction, as the next precedent Caſe 
of this Chapter. 


6. Fraffionay, Caſe 6. W hen the Species given are e the Work is mixed after the 
| manner of Fractions and Surds both. 


on for. Dividend. | Quotient. 
Example - —4P — 1 4Zqq-16ZqF 20, 4Zq-8P * , 16Zqq—647qP 
* 25 ä 1 ws * 162 64 


Any Jained in Numbers. 


4 4 74 _— PINT 2 — ( e 1 E 0000—9g600 
7 4 + 400—384 


1 a being depreſſed wt neunen in 3 may be brought to 
Zq—4P = 5 
> "Fva -, and in Numbers to — Þvgtn oc 5 But as in 


Multiplication of this Dividend in the 8388 no the Denominator . a 
* 


Chap XX. Diviſion of Compound Irratimal Species; 373 


the Siniſter part, was led into the Numerator of the Dexter part. Conträrv +6 

the manner of other Fr actionary Multiplication. So here this "Ber 15 

to be doubled and made Numerator to 20 ; which 4 added to . make 2. that 
is 3 Integers for the Value of the Root of the Quotient. And this is worthy to 

be noted in other Examples of like Nature in Particular Irrationals. When as no- 

ted by the Aſteriſ ue any Quantity Compound is affirmed or denied of a Sims 

ple, or a Simple of a Compound. But in others the Diviſion of Fracted Irratio- 

nals agreeth with the Diviſion of Fractionary Surds and Species mixt: And will 

appear plainer in this Example, if there be made two Diviſions thereof. as in 

elfect there is, viz. the siniſter part of Dividend and Diviſor for one and the 

Dexter part for the other. | - 3 

Diviſion of Univerſal Species Homogeneal, is like the Diviſion of Univerſal Univerſe, 

Homogeneal Surds ; and according to the 4th Caſe of Diviſion of Species in this Honagental 

Chapter, only before the Quotient prefix the Sign Univerſal, and upon every Re- +. 

moval of the Diviſor figurate the Siniſter Number thereof according to the Dex- 

ter Number to which he is applied; and.in multiplying the Diviſor by the Quo- 

tienary Species, the Multiplication muſt be alſo proper to Unirerſalss. 

. Dowiſor.”' ©" Dioiſend, 6 een 

BAA) /-BD4/qDqgH--yqBqk4-vqHK — Ty qK: Example. 
 D+vak DEV DH BK NC- HK 


1 e K 
BD EY DH wolte 14 4 olg 


In Heterogeneals, beſides Figuration of the Siniſter part of the Diviſor as a* Httrogenils; 
foreſaid, if the Quotienary Species gotten on the ſecond Removal of the Diviſor 
be of higher Denomination than the next Dexter Number of the Diviſor, this 
Quotienary Species ought to be depreſſed in Quantity by extracting the Root and 
' abating the Index, and this ſhall be the true Quotienary Number. . 
Diviſor. Dividend, Quotient. | 
VB CVD) N Vece DdBcc- CDN (VBC 


Example. 


* 


ec 1» Bq+vecDqBee! | 


BJ LV DB c Dq L” 
Here beſides figurating the diviſing Bito Bcc, when applied to DqBcc, becauſe 
Dq will be gotten thereby for the Quotient, which is a Power above D the next 
Number of the Diviſor, therefore the Root D ſhall be ſet in the Quotient with the 


Cube Index. | 5 1 53 
”— ö „„ QTY © Raouple ad 

V. BAD VBN BDC Vcc C- De (BGA Ps Koe 
e /  _ *-:cmoo ll; _ 

VEW) v:4+Wi6+v 5 04096++/5 $4996 (Vi. 


N 


The Proof of Diviſion of theſe Compound Irrationals, is by their Multiplica- 50% of Duri. 
tions, or by Rational Numbers, that is to ſay, Particular by Particular, and Uni- for of Comp. 
verſal by Univerſal, as is to be ſeen before in Diviſion of Surds, and may further Frat. fees. 


be beheld in theſe two laſt Examples, where the Dividends are returned, by mul- 
tiply ing the Diviſors into the Quotients reſpectively, and ſo may others be exa- 
mined. LS 


Ms Numbers ſuppoſed. GT] 

r ric vans 2284 
— TT: ANY © mis) 
1 Bec e VSS. C] Q r  —— 


VBG TVC ABCD CD AES 
25 j (4.45% 4 + 85 5 F + 
EY G = 4 


— 


eccec 5 Species: 


Figuration of Irrational Species. Lib. III. Par. VI 


Species. Numbers ſuppoſ ek. 
VBALEY OD | Virb Wa 2224 
BNV C V8 et kg 2-p2=4 
F100 IT 
| Bec L ccDeCN : y 3 $4096--y 3 $4096 eee 


— :Bq+/qBqD+yccBecCq+yceDeCgq. A V1e 6+v/3< © 4096 +5 rence 


* 


3 q _ Hr" 


CHAP. XXI. Figuration of Irrational Species. 3 


Figurate Na- 8 was obſerved before in Figuration of Surds; ſo here it may be remembred 

tional Species A that any Species ſimply Irrational, multiplied figurately, produceth a Ra- 

proauctd. tional: But Compound Irrational Species may be ſqu ared, cubed, &c. by multi- 
plying them figurately as other Figural Numbers are multiplied ; but the Uncie to 
the Parodical Degrees here, will be the Squares of them in Rational Species. See 
the Examples that follow. . ES, ty 


; 


Simple, Particular.  Untoerſal. 6 
Root B Root BAD | | . qD . 
48 vqaBt&Y/gD io LSEYOD. 
Square VqBq BY BD Bqgq -.- BD 
— 2: OD 434 ga 
Cube yqBe Square B+yq4BD+D VBN TCD 
8 - Naben 55 hoes SH J 5 
q Bo- ABD - 5 c-+-yq4BqqD-yqBqgDq © 
/qBqD+vq4BDq+ygDec Y/qBqqD+y/q4BqDg+yqbc 


Cube JqbervqgbgD+vqoBDgivgDe: NED YEN 
Explained in Numbers, ſuppoſing B 4. and D 9. 


A cn | 2 5 
Root WA -N 1 . 4A - N 3 
IN 2 rn 4 
44 36 253 164144 1 
1 S r 
Square 4-144 ＋9 1256 VLiITS CWS ENI 
ramen. 16+ 24 + 9=49V7 
. Les 
_ W64--W576+W324 =» 4 wWonc+wizgs 
W144-+Wi296+W729 W2304+W5184--W729 


Cube We4 | Wigs + Wagio-hWrs Fee eee? 

8 + 36 + 54 + 27=150 v:64 + 144 + 108 þ27=343v7 

as hrai- Extraction of the Roots of Irrational Species is performed like the Extraction 
„ of Surd Roots, at large diſcuſſed Chap. 12. of the precedent part of this third 


extracted. . . . 
Book, with a mixture of the Extraction of Roots in Coſſicks: So as a Retro- 
ſpection thither may ſave a large Repetition of the Rules here in the different 


. 


Caſes occurrent. T5 | 
1. Simple, Caſe 1. If the Surd be Simple, he hath no Root to be otherwiſe expreſſed, than 
by prefixing the proper Character before the Species. * 
Example. 4 As to extract the Square Root of B, or the Cube Root of BD, they are ſet 
us: | 8 . 
Va vcB+D 


But 


Chap. X & I. Fguration of Irrational Species. 375 
But any Rational Species ſet as an Irrational, may have the Root extra cted. 
As the Square Root of y/qBq is B. Ak 
And the Cube Root of y/cBc is B. 


Caſe 2. If any particular Compoung Species Irradical in the Species, have the * Particular 


ciniſter Species abſolute, then prefix before the ſame the proper Character for the V Alea. 
Root to be extracted. "IF ort 


As to extract the Square Root of B- ND, then it is to be ſet thus: Example. 
: _ vVqB+yqD. — 
But if the Siniſter Species be figurate, then multiply the Index thereof by the 
Index of the Root to be extracted, SR 5 | 
As to extract the Square Root of /qB-yqD, it ſhall be qqB+vqD. 5 
Caſe 3. If the Compound Species be not Irradical, then are they formally Ratio- 3. ticular 
nal or Irrational : And if they be formally Rational, the Root — de Stratos ror Lt 
after the manner of Coſlicks, keeping the Addition and Subſtraction of the Mul. 
tiplees as in Surds. But becauſe Operations in Species keep the Prime and Origi- 
nal Species for the moſt part throughout the Work, and in all formal Figur ation 
only increaſe their Quantities 3 therefore it is eaſy to ſee the Root in any F igural 
Quantity in Species of never ſo high a Power. "ave 21 wit Py! 
As in the rey Gnu in this — — PWW Es. 
y/qbc+vqgBqp+vqgBDq+ygDc. ” 8 
y: BBD BD N- De. | 1 — 
there being no other Species uſed ſave the Notes of Quantities B and D, it is eaſy 
to diſcern, the Root did conſiſt of B and D. — 05 | 


| Caſe 4. If the Particular or Univerſal Compound Species be not formally Ra- 4 ieder or 
tional, then figurate the Siniſter Part as the Dexter, and from thence take the REY 
Dexter, add the Square Root of the Difference to the Siniſter, and ſubſtract it - wh 5 
therefrom, half the Sum and half the Difference joined with ſhall be the Bino- 
mial Root, and with — ſhall be the Reſidual Root. 

As to extract the ſquare Root of a 4yq — - 16LqP Examples 


” =16ZqP--16P N 
Siniſter Part ſquared 37 LET - From whence if the 


Dexter Part . pe ſubſtratted, then will the , 


Remain be.16P, whoſe Root is 4p; and this Root when 
Added to the Siniſter part, makes the Sum 5 —.— 


Subſtracted therefrom, makes the Difference = 


Half the m. Half the Difference. 
ASS: WMS. 


4 1 
Binomial Root 7 4A — — 


Reſidual Root 8 —vq . | 


Rally Rational. | 


—— — 


— 
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4 = _ — — — — 
— — — " —— — —_—  __——_w—_ = 
bn . - — awd <> - 
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P Z. qq 182. P 4, 
80 to extract the Root of V. Ap. _— 4 . J £53Pq 


A- d —a! Siniſter part ſquared. 


16 


799-1674 67.9pq Dexter 8 ſubſtratted. 


_ 16Pqq Remain. | _ 4Pq Root. 


— Som 


= Difference. 


1 Ae a; Half Sum. | "2 or = Half Difference. 


| Reſidual, | 


Proof of "—_ "'Th ſe Ee een are to be NE: by Production of their Figurals, as thok 
Aion of Roots of productions by theſe Extractions. And alſo by Rational Numbers, working with 
brat, Species. them inſtead of the Irrationals; as by the laſt Example explained i in Numbers will 


* 
species . eee 2% 
Numbers ve 338 mp de Tatts 6 TS 
Siniſter Part ſquared —424 . | 
Dexter Part ſubſtracted 5 OE 


my 
* 


Remain 20735 | Rook 144, Si ApSS1=oSs 8 
2 Ons a 1 
Sum 33 a : . | 34 — ina 


5 270 —11 52-F576 
of OUTS © 432 576 
Difference 1014 432 144 


3 135788 0 1 11424448672 1 
Binomial Root Nees „ ee ee, 36 


„169 1424497240 
Reſidual Root 9 — q- | 7 eiii | — —ů— —u—— — | 


And thus much may ſuffice in BY 


place to be Woken of Species, and in themof 
the Gmple Elements of both Abſers t and Contract Numbers. | 
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WHEREIN 


Ratio. ee 5 Perrier 
Proportions dis) —_ Diſſected. 


Proportion aaf *|Com ated.” 
 Aequations E & 


nodated. 


And their Comparative E. LE M ENTS: 


C H A P. | 
Of RATIO'S. 


FAVING thus in the three air Books run through the Simple Ele- Numbers in their 
ments of Numbers, in their proper Nature, viz. Abſtra?, and gene- 7M" Leg 
rally and ſpecially Contract I now come to review them in their com- 414 'cheirCompa: 
mon Nature, as they are Relational, and uncover their Comparative rative Elements; 

Elements ; which ſhew the Compariſon of Numbers among themſelves, the De- ne of in this 

8 whereof takes np this Chapter, and the Computation the reſt of this Forth Bust. 
00 

Deſcription gives us an Account of the ſeveral Species or Kinds of Compariſon. rg iprion, 
Computation is an Account of the ſeveral Operations belonging to theſe Species. Computation, 
Compariſon of Numbers, ſhews what Likeneſs of Relation there is between the = 1 pad 
umbets compared; and is twofold, Ratio, or Proportion. Compariſon 
Ratio is a Compariſon of Terins, and is, when the Relation or Conference! is ex- twofold: 
tended, but to two Numbers or Magnitudes only, as 21 to 12, of 3 to 6, or any Ratio, what. 


ſuch-like : This is ſometimes ptomiſcuouſly called Proportion. = ene 


Proportion is properly a Compariſon of Ratio's, and is when the Conference proportion, 


reacheth unto many Numbers: This! is ſometimes called Proportionality, and often what, and bow 
Aualogy. | called, 


LM Every 


406 Of RATIO'S. Lib. V. har l 

Ratiotweſold., Every Relation between two Numbers, is either Ratio of Equality or Inequa- 
lity. e 

Ratio of Equz- Ratio of Equality, is when ane Number AS to Hagel. as 5 ta 5, al. 
tity. ways agreeing in Unity. | 
Ratio of Inequa= Ratio af lnequality, is when one Numbez 
ly. him: Wherein alſo there 15 a dquple N 
Tvis twoſold. Ratio of the Lefler Inequality. xx. : 
Greater Inequa- Ratio of the Greater Inequality, i: is when "the * 4 I Number i is ; compared to the 
lity alſo two- Leſſer ; as 6 to 3, or 5 to 2, Cc. And this is of two Sorts, either Simple and 


Jola. Prime, or Compound and Conjunct. 5 
Prinz, and this, Prime, or Simple Ratio of the greater Inequality, is of theo ſorts. 
j. The firſt is, when the greater Number containeth the Leſſer more than once, 


o er, jr and not twice, but once and a Part more, called generally by the Latin Name, . 


4 perparticulauis, or a Part more: For that one Part of the leſſer Number, is the juſt 
Difference or Exceſs betwixt. it and the Greater. Specially, and for diſtinction- 
ſake, each receiveth his Name from that Part it e As C It ky the 

Half more, "then it is called Seſaniattera, Ac N h⁰ .. 
A farther view of ſuch Ratio g. 


r  — 35.0 i Hs Ge WF 4 + 


5 8 = 4, &c. iy © an Half more. 


Examples. Seſquialtera as 3 to 2 
Seſquitertia — — as 4 to 3. 5 fr K 5 more. 
Seſquiquarta— as 5 to 4. 1 to ; I Fourth more. 
Seſquiquinta "as CG 7. 12 t6 10; Ke. 13 5 a Fifth more. 
FSeſquiſexta—— as 7 to 6. 1 4 to 12, &c. 1 Artnr 
Se ſquiſeptima as 8 to 7. 15 to 14, Kc. 15 a Seventh more. 
Seſquioctava as 9 to 8. 18 to 18, Kc. 17 an Eighth more. 


Seſquinona —— as lo to 20 to 18, &c. 1- a Ninth more. 
Se ſquidecima —— as 1 I to 10. 22 to 20, &c. 1 vs a Tenth more. 


Seſquiundecima —— and 12 to 1 1. 24 17 N 105 1 ar bw n Elevegth more. 
. | DOUBLES ne 


* 


P 


I The ſecond Simple dort is, ſeben the Difference is 2, oy or more Parts of the 
Containeth by whole; this is generally called Super partiens, or Parts more, intimating above one 
ler Las «as Part; but ſpecially every one hath his proper Name, according to his Content, as 
_—* former had. For if 5 be compared to 3, then is it called Superbipartiens-ter- 


tias, becauſe it containeth the Whole, and 4 of the Whole. And ſo may other 
Names be given — Some Examples whereof follow. 


o 


Examples. Tertias as 5 to 3. lo to 65 &c. 
3 8 as 7 to 5. 14 to 10, &c. 
Superbipar- Septimas as 9 to 7. 18 80 14, &c. 
tiens. Nonas ——— as 11 to 9. 22 to 18, &c. 
Undecimas —— as 13 to 11. 26 to 22, &c. 
W tertias- as 15 to 13. 30 to 26, &c. 
Quartas— as 7 to 4. 14 to 8, &c. 
Quintas — — asg to 5. 1s to 10, &c. 
Septimas —— as 10 to 7. 20 to 14, Ec. 
2 Oftavas-——— 2s 11 to 8. 22 to 16, &c. 
13 as 13 to 10. 26 to 20, &c. 
Undecimas —— As 14 to 11. 28 to 22, &c. 
n tertias- as 16 to 13. 32 to 26, &c. 
C. 
Quint as as g to 5. 18 to 10, &c. 
Septimas —— — as 11 to 7. 22 to 14, &c. 
Superquadru- JNonas-—— as 13 to 9. 26 to 18, &c. 
 partiens. NOUndecimas —— AS 15 to 11. 30 to 22, &c. 
| „Decimas tertias- as 17 to 13. 34 to 26, &c. 
_—_— quintas- as 19 to 15. 38 to 30, &c. 
c. 


Two Parts 
more. 
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Superquintu- 48 238 8 to | 
_ partiens, NNonas-——— as 14 co 9. 28 to 18, &c. 
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Seta 85 11 to 6. 22 to 12, &c. 


JUndeoimas — as 16 to 11, 32 to 22, &c. 
Duodeoimas — à8 170 to 12. 34 te 24, &c. 


I 
Septimas <——— 29 ba te 7. 24 £014, Ke. 1 / in 
— 8. 26 to 16, &c. 14 Five Parts 
I 
I 
I 


„ Hs 
3-1 more, 
23 

* 018 W. 
4; 5 — ne 2H 


Here is to noted, that thoſe Ratio Which ſome have ſet to fill up the Comple- 
ment of the other, as Superbipartiens-Secundas, Quartas, Sextus, Octavas, &c. 
and Supertri partięus-Secundas, Tertias, Se tas, Nonas, & c. are all Irregular; for 
properly there are no ſuch Ratio's 3 but thoſe are Ratio's that fall under ſome other 
Name agreeable thereto: As 6 to 4, called by ſome Superbipartiens-Quartas, is in- 
deed Seſquialtera. 80 19 to 6, called by ſome Superquadrupartiens-Sextas, is pro- 
perly no other than Superbipartiens-Jertias. The like is to be underſtood of many 
others: For as in Common Fractions, it is moſt regular to ſet them in their leaſt 
Terms; ſo in Ratjiow+ Wherefore 46 to 6 ſhall be accounted 1-, not as 14. 


"4,344 :4 4 
* Eile 


Compound, atherwiſe called Conjunt? Ratio's of the greater Inequality, are of Compound, and 


three Kinds. 


The firſt is, hen che greater Number containeth the Leſſer; divers times ge- 


nerally called Mujtiplex, ov Manifold 1 and particularly named, according to the Containeth thi 
Times that the leſſer Number is contain'd in the Greater: So that if it contain it Er may 
twice, then it is called Dupla, e eee A farther Account of“ 


their Names fall ws. 


| Dupla w—— —— as 2 to 1 5 4 to f, &e. 
Quadrupla 


Quin 


Tue ſecond Sort of Ratio's of the greater f 


LY 


* 
—— 


* . 
A.” 


3 Dufte, or Double. Era. 
c to 2, &c. 3 Triple, or Threefold. 
as 4 to 1. 8 to 2, &c. + Quadruple, or Fourfold: 


tuplg=—— as 5 to 1. 10 to 2, &c. + Quintuple, or Eivefold. 


* 
z * 4 


lity compound, is named - > 


 tiles-Superpartioularis ; which importerh, that the greater Number containeth C n 


Leſſer many 


the lelfer many times, and a Part more, as 5 to 2, which contains 2 twice and a nes, and 4 
half more, and therefore is called Dupla-Sefquialtera. Theſe Kinds of Ratios Part. 


may be diverſly divided, as into Double, Triple, 9 


them inta their ſeveral Subdiviſions. 


As for Inſtance. 
Date —2 Seſquitertia — as 7 to 3. 


&e. 


Seſquitertia — as 10 to 3. 


existed — as 7 to 2. 
Triplex — 


Seſquiquarta — As 13 to 4. ; 


= - Jody 55 
3 Seſquialtera— as 9 to 2. 
Quad Site — as 13 to 3. 


 Sefquiquartai— as 17 to 4. 


&c. e 


Seſquiquarta — as 9 to 4. 


2uadruple, &c. and every of 


10 to 4, &c. 24 Examples. | 


14 to 6, &c. 22 
18 to 8, &c. 27 


+, |< »| a 


The third Sort is called Multiplex-Superpartiens, and implieth, that the greater z. ; 
Number containeth the Leffer divers times, and ſome Parts thereof beſides : And Containeth the 


are likewiſe diſtinguiſhed into Double, Triple, &c. Some of theſe, with their Sub- — 4 414 fait 


Uviſions, appear inthe following Examples. 


Patts. 


Dupla 
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Examples. 


twofold, 
Containing 4 


Of RAT I 0's: Lib.IV; Par. l. 


CTTertias — as 8 to 3, &c. 3+ 


¶ Superbipartiens . 3 Quentas — as 12 to 5, &c. 27 


e Seßtimas — as 16 to 7, &c. 24 
Quartas — as 11 to 4, &c. 2 


Dupla —"—_ Supertripartiens —— & Quintas — as 13 to 5, &c. 2.3 


Septimas — as 17 to 7, &c. 23 
— 
1 Quinta — as 14 to 5, &c. 22 
( Superquadripartiens— 2 Septimas — as 18 to 7, &c. 23 
Fs 885 Nonas — as 22 to 9, &c. 22 
r ertias — as 11 to 3, &c. 33 
N ſ Superbipartiens 3 . as 17 to 5, &c. , . 
| - 1 RN ia 7 5 


Tripla 4 Supertripartiens —— 5 — as 15 to 45 &c. 34 


> 18 to 5, &c. 33. "oy 
aadrivartiens_. S Hints — as 19 to 5, &c. 34 
Sup erquadrigartien | Septimas — as 25 tO Ty &c. 34 11 


a 
+ | F Superbipartiens——— J Tertias— as 14 to 3, &c. 44 
J. T' Quintas — as 22 to 5, &c. 4 


Nuadrapla- Supertripartiens — 4 pi as 19 to 4, &c. 43 


* as 23 to 5, &c. 43 25 


Lagen guuurhertenn—-J Sine, — 25 24 to 5, Ke. 43 


Septimas — as 32 to 7, &c. 43 


&c. 1 &c. £34 | 


Lefſr Iaquality Ratio of the leſſer Inequality, is when the leſſer Number is conferred to the 
Greater, as 3 to 5, or 2 to 6, c. 88 5 | ; 
- Theſe Ratio's are alſo divided into two Sorts, viz. either ſuch as contain a Part 


Part. of the Number only, as one Third, one Fourth, &c. as 1 to 3, and 4 to 16 ©. "TH 


Containing ſome 


Parts 


Or ſuch as contain many Parts of the greater Number, as Three Quarters, Four 
Fifths, @'c. as 3 to 4, and 4 to 5, Cc. oo 


How difference! Both theſe kinds of Ratio's of the leſſer Inequality, have the ſame Names which 
in the Names the Ratio's of the greater Inequality had; ſave that to the beginning of every 


Examples of 
both. | 


Proportion diſ- 


| fomtheothn. Name Sub is to be adjoined, as Subdupla, Subtripla, Subſeſquialters, &c. Exam- 
ples of both Sorts follow. „ 5 


Examples of the firſt Sort. 


Subdupla ——— as 1 to 2. 2 to 4, &c. 
Subtripla as 1 to 3. 2 to 6, &c. 4 > one Part. 
—— as, 1 9. 4. 2. to 8, &c. + 


12 A 


+» 


E xamples of the ſecond Sort. 


Subſeſquialtera —- as 2 to 3. 4 to 6, &c. 3 
Subſeſquitertia— as 3 to 4. .6 to 8, &c. 0 many Parts. 
Subſeſquiquarta — as 4 to 5. 8 to 10, &c. 4 


w wo] wv 


| Ratic's properly converſing with Abſtract Numbers, appear in the Front of 
Relational Numbers, and ſo are the Subject of the firſt Part of this 4th Rook. ' 
Proportion, as was ſaid before, is referred to more than two Numbers, and 


ſicted into Sin- therein may be a Conference of the former ſeyeral Ratios in their ſeveral Terms: 


ple and Com- 
round. 


But as converſing both with Abſtract and Contract Numbers, and ſo beſt befitting 


Arithmetick, the uſual Diſſection of all Analogy, is into Simple and Compound 
Proportion. 2 


Simple, 


1 * | A N * 2 5 2 75 5 22 N 
%% G W — VR 
Simple, becauſe the Numbers ſo compared, need make no uſe of the Signs-COr—. Sh into Bi 
This is alſo divided into Diſcontinual and Continual Proportion. continual and. 
Diſcontinual, called alſo Pisjunct Proportion, is when there is ar Equality of the ©". 
; Ratio between ſome of the Ter iyen: but doen Diſcontirual 
Difference or Ratio ceniome ot the Jerms given; but not current through 22 
all, either ſort ſeldom exceeding four Terms. 5 * POR eee 


This kind of Proportion is double, either Arithmetical or Geometrical. Has 

Arithmetical Diſcontinual Proportion is, when the Equality of the Difference Arithmetical; 
is not continued alike throughout all the Terms, but the Difference of the firſt vt. 
and ſecond Numbers is ſomewhere diſtracted. As 4. 7 5. 8. where 3, the Dif- 
ference between 4 and 7, is diſcontinued between 7 and 5. 1 
Hence aroſe thoſe Proportions called Muſical, which Mr. Biundevil, and ſome Vince ariſe Mw. 
others, make a third Species: And as Mr. Oughtred, in Chap. 6. of his Clavis tells Heal Prop. 
us is, when in 4 Numbers; As the Eirſt is to the Fourth, fo is the Difference of e 
the Firſt and Second, to the Difference of the Third and Fourth. As 5. 8. 1 2. 30! What they . 
are Muſical Proportions, becauſe 5, 30:: 8 — f. 30 — 12 :: 3. 18. Alſo in Spe- 

cies, Az M, N, E; let A. E:: M — A. E—N. Wherefore AE ANS ME | 
AE in theſe Terms duly ordered, the Rule ſhall be A E and Rh ee 
That is, If the Product of the Firſt and Third be divided by the Exceſs of the 
firſt doubled above the Second, the Quotient ſhall be a Fourth in Muſical Propor- 
non. = n))! 9 eh SE. 260i // 

Geometrical Diſcontinual Proportion is, when the Ratio is diſtracted: As Geometrical Pri. 
5.15:: 6. 18. where the Subtriple Ratio between 5 and 15, agreeth not with the 2-tion, what: 


Ratio Duplaſeſquialtera between 15 and 6. ROC | 
This ſort of Proportion is either Plain or Figurate. u twofold, 
Plain or Simple, becauſe the Number found thereby, agreeth in the ſimple Na- Plain. 
ture of the Data. LE; = Rep bodn tl HEAL 3 
Such as theſe, by the 12, 13; 14, 15, and 16 Definitions of the 5th Book of How ſorted by 
Euclid, may be divided into Alternate, Inverſe, Compounded, Divided, and Con- Euelid. 
verſe; but as moſt ſutable to Arithmetick, they may be divided into Dire or In- im tri, 


3. „ 


direct. | Se 8 „ f 2 2 
Direct is, when the Term by which the Queſtion is made, (which is the Third) Direct bat, ad 
by how much it is greater than the Firſt, by ſo much it requireth a Fourth Num- war ſounds 
ber greater than the Second: And by how much it is leſſer, by ſo much it re- 1 
quireth a Leſſer. On this is founded the Golden Rule Direct For of 3, Num- 
bers given, if the Second multiply the Third, and that Product be divided by the 
firſt, the Quotient ſhall be a Fourth Proportional to the three given Numbers. 
Example when the Greater requireth a Greater. If 7 give 28, (being quadru- Examples: 
fed) What ſhall 9 give? facit 36; which is in proportion to 28, as 9 is to 7. 
Example when the Leſſer requireth a Leſſer. If 6 give 4, (being diminiſhed 
by z) what ſhall 3 give? facit 2; for 2 is in proportion to 4, as 3 is to 6. . | 
Indireck, called alſo Reciprocal or Reverſed Proportion, is, when the Term by which Idire# what, | 
the Queſtion is made, by how much it is greater than the Firſt, by ſo much it re- oy cage 
quireth a Fourth Number leſſer than the Second: And by how much it is leſſer, roo 
by ſo much it requireth a Greater. And on this is bottomed the Backward Rule of 
Three, or Golden. Rule Reverſed : For of three Numbers given, if the Firſt multi- 
Ply the Second, and that Product be divided by the Third, the Quotient ſhall be 
a Fourth, proportional to the three given Numbers. | „„ 
Example when the Greater requireth a Leſſer. If 4 give 10, then ſhall 8 give Examples. 
5; becauſe as 8 is double to 4, ſo the Double of 5 is 10. 4 5 3 
Example when the Leſſer requireth a Greater. If 4 give 10, then ſhall 2 give 
20; for 20 is double to 10, as 415 to 2. | FF 3 
Figurate Proportions here, are not to be taken ſo much for any Simple Ratio of Figurate 
Proportion that is between Figural Numbers Homogeneal or Heterogeneal, or any of Pr Ton 
their Complements or Parodical Degrees mentioned before in Species; rior yet 0n- 2 
ly for the Proportional Figural Numbers, found out by the Dire or Indirett Ana? 
logy aforeſaid; but the Proportions uſed about Geometrical Figures; and toge- 
ther with theſe, ſuch as are diſcovered by the Operations proper to the Figural 
Numbers themſelves, or depending thereupon. And theſe receive Names accord- 
ing to the Index of the Figural Numbers they deal with; as if Squares, then are they 
called Doubled Proportions z if with Cubes, Tripled Proportions 3 if with Squared- 
Squares, Quadrupled Proportions, CC. 


Mmmmm All 


for 


a  _ -. , ARES Lib. V. Parl. 

All theſe Plain and Figurate-Geometrical-Diſcontinual Proportions, with 

their farther Subdiviſions, and the Iſſues and Operations to them properly he. 
longing, fill up the Second Part of this 4th Book, in the Computation thereof 7 


The other Sort of Proportions before-mentioned, are Continual, 


continual Pro- Continual, otherwiſe called Conjunt# Proportion, is, when three or more Nu 


| pmrtiontwofold, bear like Proportion in their Progreſſion: 80 as well the Second Number may be 


referred to the Third, as the Firſt to the Second. And the ſame Difference, or 
Ratio, ſhall be between the two laſt Terms, as between the two Firſt. 
This kind of Proportion is alfo both Arithmetical and Geometrical, © 
Arithmetial, Arithmetical Continual Proportion is, when between every two Numbers, or 
what, Terms, the Difference or Exceſs is equal, as 2, 4, 6, 8, &c. where the Exceſs 2 
| is continued throughout all the Terms, ch. n I0 
Geometrical, Geometrical Continual Proportion is, when between every two Numbers, or 
hat. Terms, the Ratio is equal, as 4, 8, 16, 32, &e. where the Ratio 2 is continued 
throughout all the Terms. f | e e 
Theſe two Sorts deal with plain Numbers eſpecially, yet the latter in a manner 
Both called figurates the firſt Terms; bath are called Progreſſion, and have their uſeful Opera- 
Progreſſion. tions computed in the Third Part of this 4th Book. LY, : he 
Compound Compound Proportions hold Community eſpecially with Contract Numbers; 
Proportion bow make uſe of the Signs 4- and —, and are thoſe called eAquations ; that is, Num- 
otherwiſe called. bers equal to others. This may be called Proportion of Equality. And of theſe 
there are two principal Sorts. wo ENS oe Dn NOT 
Aquations of Firſt, Pure, when one Number is compared as equal to another. 
two ſorts, Secondly, Mixt, (commonly called Affected) when one or divers Numbers 
are compared in Equality to divers others. ATTIC e 


. Vf. Example in Geodedicals = 15, =12d. i 189 
rn” 7 T we Example in Coffcks — 2 ' =6, Root 3. 
| Examples in Alſtrad Numbers. 
Exenplis of „ FF 
eee 
F 
q41YyY ο N 1q—1Y=72—3N Root 3. 
Theſe, as the moſt profound Part of Arithmetick, occupy the laſt Part of this 
Fourth Book, and cloſeup the whole Survey of this Numbering Art. | 
Notes of fa- Touching Ratio's is here further to benoted. — ; 
* 4 I/t, As in Fractions there is Numerator and Denominator So in Ratio's there are 


Antecedent & ü] Terms; the firſt whereof is called the Antecedent, and the ſecond the Con- 
Conſequent. ſequent. 8 WES; Oe F 140-5 2388 . . 

— 2dly, Though Rativ's are ſet commonly one before another, as in the Inſtances 
—_ bow before-mentioned ; yet for better conveniency in working, they are alſo ſet one 
9 over another like Fractions. And by ſome, to diſtinguiſh them from Fractions, 


inſtead of the intervening Line, two Pricks are ſet ; and ſo the Ratio Seſquialtera is 
thus expreſſed ; | | 


8 30), Katio's, as common Fractions before, are either Commenſurable, or Incom- 
ps % „ menſurable. For if the two Terms compared have any common Part, that will 


Incommenſrable, eccually divide them both: then they are Commenſurable, as 12 to 21; becauſe 


3, a Part of them, is a Common Diviſor to both. But on the contrary, if the 

Numbers have no ſuch Part for a Common Diviſor ; they are Incommenſurable, 

as 18 to 25: for 25 can evenly be divided by no Number but 5; and 18 cannot 

; be divided equally thereby. "WB „ 

Ratio aud Pro- Athly, The words Ratio and Proportion may be found promiſcuoufly uſed one for 
portion promiſ- the other in good Authors; which the curious cannot ſtumble at, ſince they a- 
MOT gree in the Genus, for Ratio is a Single Proportion, and Proportion but Plural 
3 3 1 60 
Conn ane 5thly, In Conjunct Rativ's, the Names are Conjunct; as 3 77 Nee 


Gag II. bk Reduftion of R A Fi 0'S. 1 N 
6thiy, The Difference between to Numbers, is the Diſtance of 4 Number 
from a Number, and. is found by Subſtractiam : But the Ratio is the containing 
of a N a N umber, and i found by Diuiſion, and therefore to be under- 4 the | 
ood diftere er. 
n thy, The ſame Difference between Terms may fal out, and the Ratio divers. of "nn 
As6 t0:3,. the Ratio is double, and the Difference 3: But 12 tog, the Ratia is Tens alike is 
Seſqui irertin , yet. the erence: 345 hefore. | 125 not in 
60 If one Number ſhall multiply two Numbers the Produfts, ſhall be pro- g. 
portional. And if one Number ſhall divide two 3 the Quotients alſo 4 Number ul 
ſhalt be proportional, As if 4 multiply 7 and 9, the Products 28 and 36 will be a- tiply or divide 


like proportional: And if 28 and 30 de divided by 4, their Quotients 7 and 9 n we the 


will be alike ah wan g N — Jew? 


wle 4 15. 56 biber or 080 To E 15 2 EQ 
ae in Species. 


Mo BA. (B 
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gthy, Mr. Oughtred | in his Clavis, Chap. 6. adds z If the Conſequents of t two; 


Ratio's are equal, they are as the Antecedents: byt if the neee der equal, What [ owe 1 


* are rec e ee = mm are 


0 1 1 * p eee | 
end ain Todo c 540 21 th W l 


1 The Wale the Ka tothe agg ent, is com ended ther 
of OY of the Antecedent to leon and of the hird to the Conſequant ; 7 Ratio 7 1 


or of the Ratio of the Third) to the Conſequent, and 0 the Antecedent to the — 2 


15 9: 15 Alb, e 
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CHAP. l. 
Reduction 7 RAT 70” 8. 


2 * * 


HE Deltripcicn of Relational ae paſſed i in the former Chapter, Com- Computation o 
: 8 comes next on the Stage. W = wang | 
 Ratio's as the — are ſingle Proportions, ſo the challenge the Simple Elements of R Ratio's how 


Numbers to their Accompt ; and: as Contract Jumbers bare their Ortive Name- their Simple 
ration before their Original. © Elements. 

The Ortive Numeration of Ratio's conſiſts i in | ReduGion, 

Redydion of Rativ*s, is to reduce them to their leaſt Terms, or to like Antece- Re I. 
Gents * Conſequents. The firſt is to be performed as they are of the greater or 1 5 
eller Inequality 

Ratio 5 . greater Inequality are to be divided as I ntegers; and if any thing To reduce 4 
remain abbreviated as common Fractions with the Diviſor to the leaſt Terms : pub, py 
And then if Occaſion be, this Quotient, and the leaſt Terms of the Remain and 9 to their leaſt 
Diviſor ſo abbreviated, may be reduced into the Form of an improper Fraction. Tuns. 


As 80 to 32, after Diviſion 16 remaineth; which abbreviated with 325 makes Example. 


: this, and the Quotient 2 is 2 ; or reduced like an improper Fraction is 1 
and ſhewerh the Ratio of 80 to 32 idits leaſt Terms, is Dupla-Seſquitltera. 


Ratio s of the leſſer Inequality; are to be abbreviated as common Fraction ons 75 reduce R 


the Luſ- 
' theiy leaſh Terms. As 32 to 80 when e is 7 ; Subdupla-Seſquial- hou, 


Of, ror 


© * Aldrin "TY! Tio! 8 Lib. w. pl 
x : eo i of the other ſort of Reduction, that to reduce Ratio's to like Conſequents, \ is 


Conjequents, like Reduction of Common ee to like Denoinipiathfy.c As = 45 and M 


Ermple. © reduced to like Conſequents, 18 2? and * and abbreviated is 8 and; ox ; 
aa TY If Ratio's are to be reduced to o like Antecedents; then, Sey to Fin other. 


 Antecedents, \their Antecedents are to be multiplied one into another for the common Atitecs. 
| dent; and thencroſswiſe every Antecedent is to be multiplied into the other Con- 


| — | ſequent, except his own. As to reduce? and ? to one Antecedent, 20 is to be 
gn Pan . multiplied j into 30 for the common Antecedent 7 and then croloyile, 20 into K 
and 30 into 1. So is this Reduction 5 5 and 2 „ and by Abbreviation *? F and 7 


Proof of Redu- Reduction of Ratios Is proved one part 8 another, after the manner of other 
tion of Ratio s. 1 7 ö. | 


#23 14 & 
2 „ Koto 


0 H A p. "Ms 
Addition of. N 4 TI 0 9. 


genes ond Ae R ATI 07: $ have their Original Nuimeratiaa in their Geneſis and 4 5 and 

_ $77 Boy their Geneſis Prime in Addition, (called ſometime Continuation) Compound 
. Multiplication - their Analyſis Prime in Suhſtraction, (ſometime called Diminution) 
ard Diminu- Compound in Diviſion as others before them; but being Comparative herein they 
tion, what, differ, for the Operations of the prime parts of their Numeration are as the 
1 Compound Parts of others, and their Compound Parts as Figurals: Wherefore 


Rats is fe Addition of Ratio's, in all reſpects, is e as e of Frattions. 
cas. And ſo two Caſes are ſufficient. | 
_ Caſe 1 1. Where the Heterologal * ley no | Redubtion, are Altec 
Heterologal dent by Antecedent, for a new Antecedent : And in like manner Conſequent by 


Terms not re- 
Aueible. Coniequent, for a new ' Conſequent of the Total. 


Example. As if I would add -: :: to ++, that is the Ratio of 2 to 3, Which is Sub-Seſquialter 


to the Ratio 2 to 1, which is double: : I multiply 2 by 2, and.4 is the new Antece- 
dent of the Total, and 3 by 1. 501 IS 3 the new Conſequent, and the Total Ratio 
is Seſquitertia. 

Antecedents 


f 


— 


aue 5 8 — 5 Total. 


i 
Conſequents | 


Caſe 2. Where the . Terms, or either of cham may be 3 re- 


ho 
Heterologal + duce them like Fractions as low as you can; 00 then multiply the reduced Terms 
Terms redacib! k. 248 above. 


Exanple, As to add * 3 to 2 5 the may be reduced to and; 7 „ and chi their Addition | 
2 will make eye Total: 1 5 Ro 


3 
Aadends 3 + 2 — Total 5 N 
1 I 


ufical Propor- Hereb it appeareth that the Ratio commonly called Harmonica, or Harms 
_ * pun ca Ratio; wo ſometime Muſical Proportions, (which are ſuch as are to _ 
tes. in Muſical Conſorts) though accompted by ſome a diſtinct Species from the Ra- 
l :ioꝰs before deſcribed; yet are nothing elſe but ſeveral Ratio's of the former Sorts, 
only they have other Names, as appeareth in the ſpeculative Part of Muſick- 
For the Diapente is Seſquialter. Diateſſeron, Seſquitertia, Diapaſon, Dupla. Dia- 


paſon 


XR „ ww 


Chap. Ill. Mitt of R 1 Tb 1 wel 
aſon with — Tripia; and the Tune $e) am that the” Pia 
75 is made of the Diateſſeron atded to the 1 tk a And the Dhapehte' is ma — 2 
che Diateſſeron added to the Toni. 975 4 bn $3 91 eB OUR 26 eren e 01 E 
H e 5 
Diapaſon. Diateſſeron. W 122785 ” 1 | Dian or D : Examplis. 


Ant. * 4 „en 
. . — — 1 


; 8 | 
Dinaßente. Diateſſermn.” "Tome. 0 Nb or Salma, A 


"a Ban | | & 6 
el — = Je make 3 = m_—_ Eres 
Con. 2 3-77 3 24 2 


If many Ratio's are to be added together, proceed as in Reduction of Fractions Mary Ratio's 
of Fractions; that is, multiply all their Antecedents one into another, and like- added. 


wiſe all their Conſequents. And if the Tee before Multiplication, 


the Total will be 1 in its leaſt Terms. 


r ITN mg On IT dor . a 
41 SIS SI Vid in rel ; 1 M 1 
tecedents. Example. 
* : | | 
_ Addends © 25 1 +3 7 # Total , 
| Coneguens, 03 2 pond” did ? 
_ t $5 T3 50 — 37 ä 1 Th n 
5 I * x # 1.145 £ i 1 $ 1 7 . 1 
| Cots 205 100 ff Si AH nA 


In Addition of Ratio's may be he gy” er 95 
1ſt, That Addition of Ratio s, ſhews ho e the Gta don are e from F. babs 


I. 


the Ratio of Fr For Dujle and — added, Lew make the Ratio of What Additi- 


Equality. 0 KA of 12 Lit ITY 3 57: ploy F 3: 1 40 017 * 914 F: on of Ratio's 
N 5. 
2 1 1 4— 12 „ rows 13 . 
As >> ＋ 7 m—_— 7 TY 2 80 2 CD 2 5 1 here each Examples, 


of f 7 to Unity, which are 2 14.1 — 1 e make the Ratio equal. 


Otherwiſe if ont of each bessa Riitio 1 add os fubſtra& al nenen "fr the 5 
Complement, and make compariſon between the Remains, it will likewiſe © ar 
pear, For 3 1s leſs than 5 by 2, and more than 1 by 2; after the Subſtraction there 
reſts 1. Likewiſe in te Rarib of the Complements working wert vim e alſd re- 


main 1, which is in the Ratio of Zquiity with the een by) / A: 1bns £03 b551be: 


6 90 IF 1 oe £15357 yy 
1 . = | 12 + : Go - £ 
I2 
"=" 41 444 5 ” 33 73 1 Th 6 * 4-3 
5 t 12 rr | cit 904 SW be ny | a 
; 230 212. 22222 a 9117 a ; 


Alſo —1 Taz = TI; * ap And — 2 Ed Ig | 


3 
hen the Total 


As 4 _ or ++, | vill be Equal. 
OTE DINE Ge Example, 
_ 3dly, That Equal Ratio's added to Inequal Ratio's, Inter 155 Total in the ſame 1 
Ratio of Inequality the Inequal Ratio was before Addition. When the Total 
es a Zs Inequal 
* S 1.4.4 | LE 1 SE 6 qual. 
S ME wy TOO. And 5 . age » + 
A 3 + 2 L | 3 + 3 4 l N Examples. 
Ratio O ache of 1x21 $4 Ratio O + & OWN: 5 55 i a 3 
55190 LTildtil 20 1 x 
uc tions Reſolved by Addition f Ratio "W Callas, 


40 uf 


1. The Ratio of a Penny to a Farthing is as 4 tor. The Ritio of a Shilling to . 


a Pengy is as 12 to 1. What is the Ratio of a Shilling to a Farthing 105 Ratio HS il. 
Anſw. As 48 to 1, for ſo is the Total of the added Ratio's: 3 
3412 „ 
„ hs I i 


Nnnnn _ 2. An 


5 
— 
„ 


F 
1 | 
1 | 

f. ». N D : 

* * ” 
i 4H , | 


——_ ad. 4 — 
— 2 2 
— * 
- — — — —— — — nos 49 AA - 2 
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414 $2 ts dub traction of R 4 71 . Lib. IV. Parl. 
2. An Horſe Aw a Weight; but can draw three times as mucli; and if ano. 
Of two Hwſes cher Horſe be joined to him, How much will both Horſes draw betwixt them, 


* _w— - - — 
— — —— — 
- — AY — * 
— <4 
— — * —— A 


1 Draught. whea the firſt draws as much as he can, and the other but three QUErTery: as much 
i as he can ? 

4 Anſw. Iwice as _ and a quarter _ as the Addition hed the given Ratio's 
Wi ſhews. E 1 | % 

bi Proof of Addi- - - "Addition of Ratio's s is ;to be — by dune, as in ths next Chap s 
1 TION of Ratio Se 10 e * 

bl : OL 3 85 2 : — | | * 

il neige to noifubot vin aA Age: Min 2 01.276 any yoom 

78 1 i 1 Ils vis I 

} no Sl ſtraklion of R 4 TT 0 805 

"if Subſtraftion D AT 10? are ſubſtradted as Fractions are divided. 80 two altes are ſuff- 
ity ca Do. cient for their Subſtraction. 

Jes. 


ag? 
A bets 


| Caſe 1. When the Homologal Terms need no Reduction, multiply croſſwiſe the 
Homologal Antecedent of the Ratio, out of which Subſtraction is to be. made by the Conſequent 
Terms nor nd. of the Ratio to be ſubſtracted, and the Product ſhall be the remaining Antecedent. 


7 
| 
it 
8 
= 
, 


"4 
| 
! 
4 
1 
11 
* 
3 
1 
pf : 
+» T4 
_ 4-4; 
+ al 
'+ 34 
4 
. 


1 4. And likewiſe the Conſequent of the Ratio, from which Subſty action is to be made by 

bt; the Antecedent of the Ratio to be kr bn IT mp, es the Copier 

al 1 10 the Remain. N | 101 £1 Faid 91 18 17 N | N on 

il Er 8 > As the Ratio of? :  fabſtradted from this Ratio « 2 1 the An will- be 

i E And if the Ratioof be taken from the Ratio of; 75 — feania 5 + if 

bi iv 60.4 21 ale 425 Remain: ee Wa 

i | 6 Bah 2. Where 8 Homologal Terms, or either of * may be reduced, re- 
Homologal duce them like FraQtions as low, a5 hank can; 400 then multi Ply the reduced Terms 
Tirms reducible. as '2bove.. N '; | 
1 As to take the Ratio of £ 7 W „ becauſe 4 and 2 will ahiveriate, this are 
| — to 2 and 1: And Wy mip, the Remain ſhall be i in its eaſe Terms 

+ , Which otherwile will be 7 3 8 1 pO 

1 r 3 + 
SubſtraQion of 


mary From one If many Ritio $ were to be ſubſtracted from one, or one Ratio from many, then rl 
er one from mary, add together the Ratio's exceeding _ and afterward make Subſtration as above, 


Example, As to ſubſtract 1 from 3 { and + +, I firſt add? 3 and? 2 and the Total is 45 or 
by Reduction 7 From which if ; be taken, there remaineth the Ratio of Equa- 
; 4 2 . 2 12 3 | ' | "= . | 49 4 
lity 2 Or 1 * 


Addition. Subſtractin. Without Reduction. 

F 115 1 Hon T o YN Ly . g 

4 3 — i Ä SOL Lol oph 
eek ha 1 1 1 FEY Thad 
I I 


Subfira8ion If many Ratio's are to be ſubſtracted from many, proceed in like manner, ad- 
nam from many. ding together the Ratio's from which Subſtraction is to be made, and alſo the Aa- 
zio's to be ſubſtracted: And then make Suſtraction as above. 


Eranpl. As 1 and 1 to be ſubſtracted from N rand , the Remain will be 7 
berg Le And; 422 And 5 — 7 1 


Some» 


8 oo * 7 1 : | | 8 % * 1 00 3 1 A» - 
Chap. IV. Subſtratfion f RATIOS. 15 

cometime more to puzzle a young Practitioner than otherwiſe, many Ratio's 7 Sign b 705 
are given to be ſubſtracted from many, annexed with the Signs + and —, the 1 ts 2 
which though improper, becauſe, as Was noted before, thoſe Signs properly be- 
| Jong to Aquations; yet there is more Difficulty e than real therein. For 

it is but to add what is to be added, and ſubſtract har is to be ſubſtracted of the 
Data. And for a final Reſolution, work with rie New Ratio's, 

R . Dok „ Ef 1 add Exampths 
A573 $ 56200070 to be fubllaetom 2 41773 they ffft 1 add Fan 
3 +5, and from the Total + I ſubſtra& 1 and there reſteth ** ; Alſo 7 + 5 

3 Oey Es 0 9 h in 1 Go - | 3 3 
added, make 5, from which ; taken, leaves 15. Laſtly, From thence I withdraw 
de IE 2s * 8 21 25 ; * 0 N 22060 i 

the Ratio 2, and the ultimate Remain „ DIED) 


2 14H . A C105 5 c K 118031 5 al 
4 1 l 19; 1 = Bio . 2 $7 8% 3 3 WS, 
3 ä | 3 
And ig — 1 e. Ultimate Remain. 


In Subſtraction of Ratio's may be obſerveadd : 00 ai 
f ; That Equal Rat ; 0's, , ſubſtracted from Equal Rat 10's, | tave the Rena ins hes | 8 


a x * * i 
E ua 1 5 A 
* 4 + * G P y ; 1 W 1 3 * Pa & HS >. » 
5 0 


W £4 A 
7 1 
1 


For 3 3 eee 8 8 1850 Se nne enn e Example 5 
e e en e 
2dly, That if Equal Ratio's be ſubſtracted from Inequal Ratio s, the Remains When tho _ ? 
will be left in the ſame Ratio of Inequality the Inequal Ratio was before Subſtra&i- ill o pe 
on made: And isall one as if the Ratio's were added. = 
; L A. L | | + 5 = "A le IR ROW 3 Examples. 
AS 3: Lna's r 
| 2 SS I LE 
Ratio 1 — 0 I ez eren 
—4 8 Ratio 3 r 


— — 


3d, Tnequil Ratios ſubſtracted from Equal, leave the Remain of the ſame In- 7d 6, K. 
equal Terms the ſubſtracted Ratio was, but alters the ſame ſo, that if before Sub- gual, what the 


ſtyackion the Ratio were of the Greater Inequality, now it ſhall be of the Leſſer 3 Remain. B+ I 
and if before of the Leſſer, now of the contrary. 1 
As 42 — % n__— And '1 5. 4 Examples. | 7 
Ratio o — 14. 3 Ratio o — 8 12 | 
athly, Subſtrackion ſhews which is the greateſt Ratio of two given; for after the yy, #1. 1 1 


Subſtraction, if the Remain be of the greater Inequality, then was the Ratio from ajon of Ra- 


s © „ # % 


PE 
Ratio's ;, for the new Ratio's found by both, are reciprocally proportional. 1 8 blk. 
As if + be added to + without Reduction, the Total will be 5. And if I be 2 — 

ſubſtracted from 7 „the Remain will be x Then it is evident that 12 to 8 is as Examples. 

3 to 2; and 12 to 9, is as 4 to 3: Alſo 8 to 6, is as 4 to 3; and 9 tos, js as 3 to 

2: So that 8 and 9 have proportion with the other reciprocally, as by the Scheme 

following may appear: After which Form the Antient Writers . of Muſick were 

wont to expreſs both the Addition and SubſtraFion of Ratid's, as Mr. Oughtred teſti- I 3 
fieth, Chap. 10. of his Clavis. 17% * 


1 als 88 = ” 
4 4 a * * * 0 
* n N "x; - "ny. e 3 
P 8 2 
"IR. us: 


I n RD 
| 416 5 nee il * 47 0'8, 10 W sd 
| The Antient | 3 * . As 
| nm if expreſs oO 5 | 2883 noi 3. q, 7 e "2 
1 o +. HSA 27510-! ks 8 r 
[tl and SubſtraQi- -- ns 8 5 od : „ od 
1 on of Ratioꝰs. LE, S075 Bt} 
| i 1 will „ 2015 4 8 
1 g 2 ＋ 7 = 3 0 Or 5 f 
Ui! = 1 5 "Ergo i. I r, Also 3 — 3 f 0r 
1 Queſtions.  Dneſtions Ls by SubſtraQion of Ratiofs. OK. 24 
A 1 1 p t> The Ratio of a Pound to a Penny, is as 240 to 1. The Ratio 1 2 »Stllng 
. 8 a Penny, is as 12 to 1. What is the Ratio of'a Pound to à Shilling? 
1 ' nſw. As 10 to f, for ſo is the Remain left after mann, E 
4 L 20 I © WES: 
8 ee 3 
1 of the Pravts” 4. Suppoſe two o Horſes ter aw tles much, and ac arter part | 
Ut! of on LON ate ng: time xs at another when the Ways are bad: One e wit ch Horles 42 
i "can drawa Weight of no greater Ratio n 3 to 4: What Ratio ſhall the Weight 
Ul 1 drawn by the other Horſe bear? 
WW | 1 3 bo I : for if ths: Ratio 1 be iblrated fr from the (Ratio 24 , the Meme 
1 ede Wil be 7 . 16 e en lenden! oft vilanpant 30 «3.4 o 53 uf tel als 
F ll : : . be f WAN > EOF nt 5 . "3454.5 2 0.3 > © WED os „ 
$i | \ — 3 e 1 36 i 
1 h | ' 27 ai x 12 
bl Prof of w Subſtraction and Addition of Ratio gare Reciprocal Proofs of each other, as Al- 
iſ Ratio. tiplication and Diviſion of Fractions, and need no more than theſe two Queſtions, 8 
[il being of a contrary Nature to "thoſe i in Addition, compared one with another to 
1 maazke it plain: For the Remain of any Subſtra®ion of Ratio's, added to the Subtra- 
ih 1 & hend, after the manner of Ratio s, will return the Number from which ea 
BY was made, that is, the Total of their Addition. | . $-. 
ih Wat nein of RAT 1 on 8. ar, 
i ers R prime Parts of Wipe of Ratio 65 in . Addition and Subbraltim, 
i I have been now ſeen to be like the Compound Parts of Numeration in other 
[il Nu uid And as before obſerved, their Compounds Parts of Numeration, viz. 
"I Multiplication and Diviſion, are like Figuration of other Numbers. 
bf Rult, To multiply therefore any Ratio, is to multiply the Antecedent and Conſequent 
lh LE often 1 into emiflyes reſpectively, as there be Units in the Multiplier. > 8 
{i | Examples, As to double? foe „the Ratio Seſquialter, or . it MI * is sto . ; by 
WH 3, and 2 by 2: So is the Product & . | CT 359 ö 


PPD Li. A ab 
— tr en 2 


And to triple the Ratio Selanitertie, I either ſet down 5 three times, and mölti⸗ N 
ply the Antecedents one into another, and ſo likewiſe the „ Or mub>: 
tiply 4 cubically, and 3 likewiſe: Whereby there! is produced 3; | | 


SPE 
— 
— 


Factors. product. Facborr. CEE 
& * — 4 ”. © 64 if 


4 © X © © 23 — — 


1 . 


Chap. VII OE do N 4710'S. e © 417 
In like manner as to multiply any Ratio by 2, is to ſquare the fame; and to Multip licaciof 


multiply a Ratio by 3, is to cube it. So to multi mutripty 120 b other N umber; 1 is to a. cg the 
figurate the Terms of the Ratio according e: erms. 


ueſt. Ptolomy in his Almageſt, propoſes the Diameter of the Sun to the Dia- Quiſtion of thi 
_ of the (Ear hy 5 be 811 Plz. Ad r 80 18. 6f Euclidꝰ's 1 3th Book, 9 * 
Spheres or Globes have triple = _ to their Diamerers, — much then 


ſhall-the Sun be bigger than the Earth Zoe LS 
Anſw. 166 times and 3 ; for the Ratio of! ; tripled that is cubed, producerh © * , ler. 
which reduced by 2 gives 1664 as before. 4 FIX 


e NW og GH 


| 1 6 . R 1 W 
Multiplication of Ratio's is to be Rs by their Divien as in the n next Chap Proof f Multi: 
1s to | be ſeen. 46471" e. 9 27 > If 3 ef © 3 A JE 3 31723 03 4 . wo Fs - plication of 
1 bew 0 103. 4217 21 JG. 4 1818 40 90 124110 has trons - f Fg - | Rabio's, 

TCC In 19113 30 TE TIT F MT pO TIYC ne | oj ſ "1 
ff rok Fe 5 1 Lew 1 591 8 10103 1:21} 10 * a 

1 19 OY EY A087] & Denn 203 6; eine oo \ Toned 

10 

150 * hd e A leo. *. 


"it 1610 75 9111 rot 9 V4. | 


s Ate figurates the'Terms of, the Ry 9 ox on u the deln Di - Divifon of Ras 

on of Katioꝰt is to'extra& from each Termof che Ratio given to be divided, a 8 as Ex. 
Root of the ſecond, third, or fourth Quantity, &c. according to the Units con- e 
ined in the Diviſor. As to divide à Ratio by 2, is to extract the "cap N 


thereof: And to divide by 3. N the Oube Root, 7 75 1 


"This? 7 ze by 2x gives! in the Quotient 3 5 isl 3. 1s > Exanplir 


9 And ? dirided by 3, gives in the Quotient: 25 

5 1 if divided by 4 45 wks * Voten 32 ds 
les fa 20. Dividend D een Mp | 1 5 0 dis 314k wy 

55727 Fro] 

Diviſor 10 5 2 0 Gosen 85 Ag _ Ps 
Vick. If the Body of tlie * in; to W * hike than the Globe dual of Y 5 þ 4 I 
bf the Earth 166 times and 34 ; then what Ratio is chere between their Diame- Om 4. 60% nn 
tent wn 
Eatth, ©. bs 
Auſu. 1: for 1665 reduced, and the Ratio divided by 3, that is, the Cube Aifwir: \ 
, 
Root of Term taken, the Quotient or Root, ˖s fe as s aforeſaid; i 
Reduce. Divided: 1 | 
m3 ymen TINS = 
Pr 


Diviſios on and Multiplication of Ratio "R bel as 8 Gs Eigürrl Numbers, proof of Divis 
and Extraction of Roots; it muſt needs be that the one ſhall be Proof of the o- * fion of Ratio's; 
ther reciprocally as they were, and hath been largely diſcqurſed before in Figurel | 
Numbers: And the laſt Queſtion being but the Reverſe of the een before in 
nnen. will 3 evince withotit farther Teſtimony. - 
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E x T to the Computation af Ratio s, come the ods atati6d 
tions, and their Comparative Elements, to be Comput i of Pre 


. Among Proportions, The oy that preſent themſelves are Simple, and 
1 mw of them thoſe called, Pisjunct. SA ple, and 
Diu, where Disunet Proportions, in the firſt Chapter of this ab Book, were generally de- 
ec ibel. ſcribed to be Arithmetical and. Geometrical. | 


Tvoſs Arithme- Thoſe Arithmetical (yet of little uſe in Hithmetict) were before remembred 

tical of little to give being to ſome Muſical Proportions, and have ſomewhat mentioned of them 

jt," - hereafter in this Chapter, with others Geometricnlʒ but give place to theſe, as he- 

bunten: tr. ing of much more excellent Uſe, not only in Wer N but in ſeveral other Arts 

Cele | 
and Sciences. 

Wierein their The Comparative Elements of Geometrical Dis 


unct Pro ortions confi bs 
Comparative E- Invention of new Proportional Numbers, Plain or Figural, — to the — | 
lements coſt. by which they are found. 


— What Plain and Figural Proportions, Disjunct and. Geometrical, 2 
— or cog Chapter of this 4th Book hath told us. And that theſe are, . 


Comparative E- rect and Indirect; both which, with their nnn 
lements twoſold. divided into Primitive and Derivative. | 


Proportions, | a 
their Conputa- 
tions and Com- 


— 


firſt 
plain Proportions are Di- 
Elements, may be ſub- 


Primitive Primitive give three Numbers to find out a Fourth o or new Proportional by a ſin- 
3 gle Operation, and need nothing before INT fave a due and A Diſpo- 
tion of the Data. 
Primitives are again ſubdivided LL! 


115 oy Dire. Cup iy 
How divided; Common, in the Rule if T S 155 
and wbere +5 Into. | reeds Chap. 3. 1 MY 


l. ior © Peculiar, in Prodice, Chap. 4. 


Derivative 5 Derivative before Operation, need ſome or other of the Simple E ca f 
four fois. Numbers to fit them for Reſdlution. ts Fic. Len e 


Or, 2. give more than three Numbers. =" +7 
Or, 3. deal with ſome particular Subject. 
Or, 4. have ſome peculiar Operation requiſite to their Reſolution. 


Witt handtee, 2 the firſt Sort, are Specificks Dire# and Indire8, « Chap. 8 
( Direds — Chap 6. 
| of the ſecond Sort, The Rule of 5 Numbers | 
1 | dive, — Cha 
eee up b. 
Derivatives Aligation, — —— hah 9. 
of the third Barter and Exchange, -=— Chap. 10. 
jor Sort Loſs and Gain, — eentoeontn rebens —— Chap. 11. 
: A quation of p — Chap. 12- 
F attorſhip —— — — Chap. 13. 
of the fourth Sort, Filjhood or Sc, | 


——ůů — — CHAD. 14 


Figaral Pr if or- 


„ Disjunct Proportions follow them, 
A 


0 Doubled,— — — — Chap. 15. 


—_—y ﬀ OT" HF _—_ 


Tripled, &.. cha p. 16. 


Concerning 


l 11 of Proportions Died. To 1 48 
ge z bange Proportions in general, take this farther Account. Vurer on Dif 


Ha“ or Numbers given, are called Terms; of which: the firſt 3 is ſet to) os $ Propors 
te left © Hand, and the Reſidue in order towards the Right. 


The keaſt and greateſt Terms are called the Extredms, and; the others the abe g. 
Fee or middle Praportionals. Alſd the Siniſtes Term is called the mee 


_ Extreams and 
and the Second his Conſequent.. 80 Hkewiſe the Third and Fourth. - Means, what, 
3, In Arithmetical Disjunct Proportions, the Aggregate of the Extreams ſhall 3. Arithmetical 
be equal to the: Aggregate of e 254+ 5x cov) eee 94 | 
As in 4. 7. 83 — of 1 85 is wehte berg 5 2 es Jour of the 
. Per 8 Means and Ex- 
INTL + A An * oh . ö . treams equal. 
S 0 co l 4 8 „A U Exanpli. 


IF A 
#4 17 4 * q — 
* — % % 4 * 


. 
S | 
e. 


Narr 
- 
p 


17 
99 . 1 


if of Fidets Jeni in  Arichbtical Dis ind Proportion, a Worth be ſo ir; Thr Trims 
105 the Second added to the Third, the Firſt ſhall be ſubſtracted. n NY * j f ab to 
As in the former Example, if 4. 7.75 be givers” then from 902 ar! Sum of. 7 


and * ſhall FAO ſa wal the K Bj be 25 98 | 925 


«. Nenbent dr Mag gnitudes in Wel Diijunct Propel, fide the A " 5. Geomt. Dif- 


5 gate of the greateſt 7 leaſt Terms, greater than the Ag Serce⸗ egate of the Reſi- Junct Propor- 
ne: but the Product of the Extreatus, equal to the Product of the Means. 4 6 hy 23 
A8 5. 15 :: 6. 18, the Total of 5 and 18 is 23, greater than 21, the Total of 1 D 


4 
15, and 6 ; but the product of 5 by 18, which is 90, is equal to the Product of gr al 
15 by 6. L | 1 4 4 Eranpif. } 


Ergo, R + A ſhall-be greater. than 8 ＋ Z. But s Ber ERA, and by Cotife: 
ZS 90 Ot 
quence NA in Nuinbers © * == 16; 


From hence f prang the Rule of 7 bree, ſpoken to 5 the next Chapter. mpence the Rille 
6, Four Numbers or Ma 1 in Disjun& Geometrical Proportion Direct, of N. 
ſhall alſo be proportional; i they be Alternate, [tiverſed, Compounded, Parted, ue ey Pro: 
Converſed and N ixt. 4 — how 
As admit 5 get 28, and accordingly 9, 36, then alternately ſhall 7. 9: 28 36 J otherwiſe Pro- 
that is, Antecedent to Antecedent, and Conſequent to Cofiſequent 3 and there potional. 
the Ratio of 5 to 9, is aliks to that of 28 to 36. | Alternate, 
And Inverſed 28.7 36. 9, the Quadruple Ratio of 28 to 7, is the ſame with Irv2rſed. 
36 tog. Here the i is taken as tlie 1 and ſo compared to the 
Antecedent as the Conſequent. 
Alſo Compounded; as 7 and 28 which is 35 is to 28, ſo ſhall 9 and 36 that is 45 Compound 
t036, This is when tlie Antecedent and Conſequent, together as one, are com- 
pared to the Conſequent: | 
Again, being divided 7228 28 1936. 36. And if withdrawing tho Paritd: 
ürſt Term from the Second, the Reſidue be compared the Second; yet the Ratis 
tall be alike to the Ratio of the Remainder of the third Term ſubſtracted from 
Fourth, compared to the Fourth. "or divided Ratio is, when the Exceſs 


wherein 


7222 07 Proportions Digunck. 2 Lib. W. ka l. 

il wherein the Antecedent exceedeth the Confequent; is compared to the Conſe- 
quent, as 21. 28 :: 27% 46 here as Wen” 2% to 36, a8 L to 28, aße in the Ra- 

E tio Subſeſquitertia. 5 28510 fl. 501-499 517 Baß net as 2 
Conve d. Likewiſe, if beonverſed; thats hs, wiz the A itecedent-563 coilipatedt to the Ex. 
Ve NAA. dceſs, wherein The Antecedent exceeds the Conſequent, "0 35, Which is" the 
sum of the firſt and ſecond Terms, are im line Rate a8 9 0 455 the Sum of 


ttzßhird and fourth Terms. eee Bana ee t of - 
at. Moreover, Mixt, as 7725 7—28:; 4.36 9 36 which RIG ig 
AS T3913 ROW 
u IT ab 455 7 both agreeing in the Ratio Superbipartiens-T ertias. 
OY _ : 5 . An Example in Species explained, with other Numbers. 
* Data A. &: B. M 547: 8 2 
Alternate TT : 16. 24 Sabſeſquiatty; 
Inverſed Fe K 2 A tr 16 » 4 v5 24. e Aladrut le. | 
: Ar. «:: BGT. e ---416.,16:: 6þ+2424 FA) te 
1 3 AB. B:: & -O. 4 ＋ 6. 6 :: 1624.24 N 
n, A- Ad. 6: B . 416.16: 6— 24.24 Nei 
A winded : 7 A 7 | 4 re ieee! . 7724-24 ( i It rw 
2 a whe n CAB.» Bei fn. þ::./ eee 10 HR4e24J Singh, 1, 
A. LKR. 4. 437 16 1 6:6; +. 24 2 77 
ecvteſen DP, Tg 1K 501 F ubdip! 
A + B:: c. «a+ 4 AE 65: 1616 24 Je, 
Mixt Ae. A-: 8 LB. K 416: 6424. 6-24 ente. 
5 8 A A R. AB; k 4 902 58 - 6.5, ee 4 1624-16-24, Ane. 


- Weide Pro- ag, Cottait Neibers or Magnitndes p ro! pefrtional it mall be, That as oft An- 


1 e tecedent to his e 16 the Sum of the Antecedents fo the Sum of the Con- 
Mega 0 


87 


ſequents. 045 ho t Lites e 1 e 


* 
5 * 


| FOXY 34 | 7 DOTY 3933 36UQ 218 bis £ 
Exanjles, a Ic . 9 | Example m Numbers.” | Fs "ey | 


AS 4. 5 165 241: „ It ſhall be th U, 
e IG: 1 be R EY | 


Example in Species: 


A 


As A. a:; | 1 C.ciD.d; Therefore it ſhall be, 
That A. a: :A+B+C+D. a+b+c+4. 


9. Anticedents 8. When the Antecedents of many Proport ions are equal, it Niall be ; That as 


equal the Conſe one Antecedent, to the Sum of his Conſequents: 50 Antecedent to the 
 y-— Conſequents. © 


kran in Numbers and — — | 
rh As; 45 :: 8 24 And 4 14-1: 6 18 And uu 10: 1.45 
1 4. 0 3 A 5 6 4 
Ergo 4 . 16 +12 6.36 18 +13 
5 B + C * ot c +d That is, 4. 38 60 57. 


p. Four in Arith . If 4 Numbers or Magnitades i in Arithmetical Proportion Disjund, be added 
Disjun& Pro- to, or ſubſtracted from 4 others alike Fropamiogal, the Totals and Remains 
portion added will be Proportionals. 


to, oy taben m K | Nia 141 <I> | | . 14 ; T8 f 
others the Con- = 5 X 11 Exceſs 2 | ; 
ſequents. p | 1 
„ Eee 2 | 
. Totals 5. 9 1 14.18 4 
Remains 1 „ — 


1 If four Numbers, or rte in Dispund Geometrical Proportion, be 
Dian Pro. multiplied or divided by four others reſpectively Proportional, The Products and 
portion, multi- Quotients ſhall be accordingly Proportional : And the Ratio in the Produds Avi 


ply or divide o- likewiſe be enen ack in the Quotients divided, 
thers the Conſs« 


quents, ne arts; war W hay r oe | 7. 28 


an I the Dirt 3 0 Tire N 41¹ 


ino base gsi 218 þ Ti 7 oil 


3 | | „ K 8 
. , ; 2 45 [ 
2 : 1 ; © M | 
151 14 ee 28 + 8 9 80010 - Ritio -- 45 Example. 
| de 2% k 3: e ge" 1 36 N n | 
a. — 7 1 
| Produtts- 56 896 2: 2 129% 3 16. 
8. 4. — Þ. 144 rr e ie 0 | 1. . * 
ö *F, t 5 5 624 141 7 52 vt e JJ r 8 : | 
. v 9 Fes 03 PS { | 1 F "#'S P's . , 5 . 
"hs . 3 4 FRY FRF PT CY 2 22 7 OO BE. + V1. Re Bee do 4 2 
— ANTTN nnn eee * FF fon Sanaa Wile du TAGS, Wet f ; — 
3 10 ot) ; ? 5 FE (5 Bib 1 | ed | 22 5 
554 0 "CHAP roy 
SEXY A 3) Lhd & . AF: i 2 FA. 4 
2 g F *- 


I Dirett T Rule by Tire. 


% 4 * 
af 44 * 


N the Front of the Comparative Elements of D Disjun& Geometrical Proporti- DireR Rule of 
| ons ſtands Tbe Rule of Three, ſo called, becauſe three Numbers are given to Three, why o 
find out a Fourth Proportional Number; ſometime The Rule of Proportion, be- Win 4270 75 
cauſe the Likeneſs or Agreement of ſome Numbers within themſelves, or each Rule of * 

to other, is thereby declared: But moſt frequently it is called The: Golden Rule portion. 
for its Excellency, the Concluſions wrought and obtained thereby being ſo many, % the Gol- 
and ſo profitable and uſeful, as exceed all Credence in the Unskiltul. And to dif- den Rule. 


ference this from The Double Rule of Three, ſpoken to hereafter, in the 6th and 7th 


Chapters, this is called The Simple Golden Rule. = — Simple 
This Rule of Three, as in the Chapter before noted, is Direct ind Indiveft to the Rule of Thr de 
keimte va Jars Underſtand ng of "The Dreh He "5, Three, | ts par jog 
TE 12 {Ot ö 1 FI 1 9 ire 
1 af = adi | a 2446 3183 6 1 3 I" i "Preparatory... | e a 101i 9155 | 
d WM, TPO Some tlin sure Operatory. e 
vt 54 CE e IT 1 Perf 101 5533 4 J Probati j #14 ho: 
b himoneb 6 nillid2 2d 03 47902 bns qo 5 , 
The Prepiraior Part, is the Right Diſpoſition and Conſideration of Fthe Data, or + Preps ratory to 
Numbers given. And this is to be had in the Precepts following. the Direct. 


1, Place the three given Numbers, as A. B. C, in one or other of the three 1. How to place 
following Varieties : but the laſt to the right Hand is of late as brief and beſt, moſt the Nunvers, 
in uſe; that is, to divide the firſt Term from the Second by a Point, the Second 
from the Third by four: Points, and the Third from the Fourth when found by 
another ſingle Point. So ſhall it be read, as A is to B; ſo is C to D, ſignifying the 
Fourth new Proportional when found. And the Data ſo ſtanding, the Number 
ſtanding in the Place of A, ſhall be called the firſt Number or Term; and the 
md. placed as B, ſhall be the Second; and the Number in the Place of C, the 

ir 


Common Way. 3 Old Way. late Way. 
| A—B—C— 3 4 C. 


2. Let the * upon which oh Queſtion e depends be . 2. Where to ſit 
ſet in the third Place, or C, and called the third Number. that on which 
3. That Number of the Data which is of one Denomination and Nature with a 5 te 
the Third, muſt be ſet in the Place of A, for the firſt Number. 8 Which muſt 
4. The right Places found for two of the three given Numbers, of neceſſity the be frf. 
Number of another Nature or Denomination, left unplaced, ſhall be ſet in the ſe- 4. Which the 6. 
cond Place inſtead of B; and fo will all the Three be rightly placed, _ cond Number. 
5. When the Denominations ſeem to be doubled, as Yards-long, Yards-broad, 5: Denominati- 


ons doubled 
Pounds-principal, or Pounds-profit, Oc. the latter Denomination is to be reſpect- how to place 


ed in placing the Numbers. them. 
6. The fourth Namber, when found, ſhall be of like Denomination with the 6. Fourth of 
Second. 1 F | what OT 


Invention of the Diviſor, nation. 
Operatory in 


Reſolution of the Queſtion. the Direct. 
PPpPP 5 To 


# | : * 


The Mea Part conſis in the IJ 


* 


422 The Direct Rule of Three. Lib. IV. Perl. 
' To find the To find the Diviſor after the Data are rightly placed, conſider whether the 
Diviſor. fourth Number, which is the Number queſited, muſt be greater or leſſer than the 
Second. For if greater, then the leaſt af the two Extreams (which are the firſt 
and third Numbers) ſhall be Diviſor: But if leſy, then the gragtelt of thoſe two 
| Extreams is to be Diviſor. ee e e ee 1 
Toreſolve the To reſolve the Queſtion, when the firſt Number is found to be Diviſor, the Rule 
Queſtion. is called the Direct Rule of Three, and is to multiply the ſecond Number by the 
Third, and divide the Product by the Firſt. The Quotient of this Diviſion fall 
be the Anſwer to the Queſtion, and the fourth Proportional: For ſuch Proportion 
as the third Number beareth to the Firſt, and ig greater or leſs, ſuch Proportion 
ſhall this fourth-Number bear to the Second. | | 
Example. Example. What ſhall 18 tb. of Spice [ Yards gf Cloth, Buſhels of Wheat, c.] 
coſt me, when 3 5b. L Yards, Buſhels, Oc. J of the ſame Commodity coſteth me 
Ss? Y 1 | | 
, The Queſtion thus proponnded, I ſee, by the fecand Precept, 18%. muſt he 
the third Number, becauſe the Queſtion depends thercon; and by the third pre- 
third Number. 80 of neceſſity 5 6. which is the odd denominate Number, ſhall be 
ſet in the ſecond Place, according to the th Precept; and the Numbers thus 
rightly placed, ſtand as here ſe tr. en l „ 5005 c H 


OL he fl $22 of File 
oils (1 R. & 1 th. 54 
AS 3 . 5 :: 18. 


l 
N i , 23 1 Lan 1 
7 irn 1 1888 I 5 I ; J'FCT- C6 £36 
* 3 22 „ * SZ wy 13 4 * 44 * 1 1 * i\ 4 Ev \ J 114 O. 1011 
. 4 f 
x * "\ p {4 q th. g. 155 ; z 4 
1 ; ; » 4 : % as $: *. * f 7 141 Wa # 4 - ; F 
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#2 + 10 


* 7 l; * 5 ; ? , | 
ab” 1 n jt 37 —18 2539 2 e 
12 Cammg * if 1 5 Iii „en 

4 6 : 
f : 5 . 0 
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| A en JI37G " SOT RS ITT SA art] 
And if wrote at length ſhall be, If 3 th: coſt me 3 What ſhall 18 2 
Then to find the Diviſor, conſulting with Reaſon, it is evident, that 18 i. 
ſhall coſt me more than 3 b. Wherefore enquiring for a greater Number than F 5. 


the leaſt Extream, which here is 3, ſhall be, Diyifor. And ſo ; and 18 muſt be mul- 
tiplied together, and the Prodꝑct go divided by 3, the fourth Number and Reſo- 

lution is obtained, which is found to be 30, and they to be Shillings, denominate 
as 5 5. by the 6th Precept. r si 9011 2 N44 9 T 


18 | t.. s. 1b. 8. ; | | T ' 
e 227 SS „ 0 | 


op {ff ens 
. y 5 
ji 19 


1 


1 a ban Kiemen e en 
3 | +4 4,4) :CRoverſo the Queſtion; n 47 dots 
the Di- ; W p jon "PRAM 
8 The Probationary Part is either 94 Or, Fo 9:84 5717 i ah 
three, by 5 ( Myltiply the Extreams and Means. 


Reverſing the I reverſe the Queſtion : Let the third Number of the one Queſtion, be the 
Queſtion, Firſt of the other; the former 4th the Second of the next Work; and the firſt 
: of the former, the Third of the Latter ; and after Operation, the Fourth of this 
Latter will be the former ſecond ; and ſo prove both, if there be no Error in 
the Operations. 5 . 
Multiplying te To multiply the Extreams and Means reſpectively, according to the Fifth of 
Ernans and the foregoing Chapter, the Products being equal, will alſo prove the Truth of 


tas. any Queſtion reſolved by the Rule of Tbree. 0 | 
1 For in the Inſtance before, If the Queſtion be ſtated thus; | 
Exanyle, If 18 th. coſt 30s. what ſhall 3 fh. coſt? Seeing a lefſer Number than 30 is 


looked for, 18 the greater of the two Extroams ſhall be Diviſor ; which ſhall di- 
vide 90, the Product of 30, into 3. So will 5, the Quotient, be equal to the 
former ſecond Number, and prove the former Work true. FORT 1 
Alſo if the Extreams and Means be multiplied in either Operation, they will 
produce in both Operations go. 094 5 5 


Fe $6 bb. g. 3.5 18.30 
. 8 
M — 


90 


Chap. The Dient Mule of, Three, © 414 

And the de Ratio hetweeh 18. a ud , is equal te the Nai of git tg.. 
Nevertheleſs though this above be 'thacamman Courſe in reverſing the Queſti - Four Numbers 

on, it may be noted further, That where four Numbers are proportional, their i Proportion, _ 

order may be ſo tranſpoſed, that cach of thoſe Terms may be laſt in Proportion, d 4 

As, firlt, 1. 211 3. 6. x Second, 3 7651 . 8 Third, 1.1116. 3. Fourth, — 

6.3:: 2-1. So as every Proportion doth implicitly contain four Orders, two 

deſcending, and two aſcending z by one of which Orders, if of four Proportio- 

nals any three be given, the other Unknown may be found out, - 

That nothing may he wanting to compleat rhe Necelſaries of this Chapter, let is Reolatin of 

it be obſerved, that to the Reſofation of every Queſtion propounded, the Multi- % Queſtion 

plication and Diviſion uſed be proper to the Nature of the Numbers given: And 779 Multi. 

this will fave a burdenſome Charge of the Memory with many Rules; which is . — = - 

always to be avoided, where one Rule and Method of proceeding is ſufficient. uſed. 

Asto reſolve a Queſtion propounded in Fractions, or other Contract Numbers, it The Benefit 

is but to multiply and divide after the manner of Fractions, or other Contract br 

Numbers proper to the Data, mutatis mutaudis 2 horeas moſt Atithmetleal Wri- | 

tors deliver the Rule in Fractions, thus, Multiply the Numerator of the firſt Fra- 

fon, by the Denominator of the ſecond FraQion, and that Product again by the 

Denaminator af ilie third Fraftion, and this Produkt ſhall be Diviſor. Again, 

multiply che Denaminator of the firſt Fraction, by che Numerator of the Second, 

and that Product again by the Numerator of the Third for the Dividend, Much 

more long and tedious to the Memory, than to multiply the Second by the Third, 

and divide by the Firſt, as Fractions are to be multiplied and divided. 7 


\ - * 0 | F 
Exganple in Fraffione 


If v of one Ell coſt me 5 of a Pound Sterling, What ſhall 1 of an Ell coſt ? Here Exanples js 
; being Diviſor, 4 and + arg multiplied together; and the Froduct 2 divided by , % of ty 
gireth in the Quotient ++ of a Pound, or 10. 8 4 | 


#2 Pri 
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7 rice of L an 
| 4 4 — 3 
* % % 

_ 4 
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RN El. J. Ell. c J. 3c cf % | 2 7 7 2 | 7 
The other Way uſed by ſeveral, is thus, 
Ell. I Ell. | 1 ” BYE 
„ DIE. lg gs Gs. s. Bi. 
AF & AY co 1 1 nn 


ie e 2 21 TI — 
Diviſor 2 Dividend? T 3z5x2=30 


8 in other Contract Numbers, with their proper Multjplicatipns and 
wow: 1: < 07 ai 5 eb HL. FFT wig 


© Decmnals, | 1 


If 1587 Ells coſt 791. 2 4. 6 d. What will 640 Ells coſt at that Rate? The ; 
4 | P. 
firſt and ſecond Numhers turned into Decimals, are 1 58,25; and 79, 125. Ope- N 1 
we 2 ods as aforefaid, the Reſolution is 3201. and the whole Work is as 
ere followeth. | OL 


Ells. 2 Ius. |. 
As 158,25 . 7% 145 3: 4% . 320,0 
83 — TE 
(2) 2165 000 3 1. 
Index (x) of the 47478 8 320,0 
Quotient. 50640 20 2222 
Aſtronomicals. | þ 
If the Diameter of the Moon be ſuppoſed 33" 28”, and the deficient Scruples i 
Xa Lunar Eclipſe are found to be 29" 5", What are the Digits eclipſed ? Aſtro- I fla Digits | 


nomers allowing 12 Digits for the whole, 12 ſhall be the ſecoxd Number, by the . 
„ proper 


Ft wo ' 
1 , 4 


424 The Direbt Rule of Tree. Lib. IV.parll. 
- proper multi plication \ whereof into the third Number, after Diviſion hr there 
aA 1 10 Disits, 8 1 and almoſt 30 a | 4s ATOP BOY by: 3 Tk 1 g 


ene | [ITO O: "BET! 11 
R 1 8 4 n | © 2 ' 
OR RY 0017 TO0G0TY i MELO G biete. . 18% | Digi. "ra 
Ein 4139 As 33. 28, F122 2: 29 3 5 s .: 4 de. | 
1 ” ; 2 
r * by 0 1461 ' 71 LI If}; | Fe; 
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29 5 g | 
* ug 1 A I DUR ll 
120 ? 1 10 25 5 4 1 
348 60 | 
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\.- '7e Irs & ® + 5 3 129091 „ Try Wet. 4.0 ” "JOLED | 
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al 


Of — if at Simple DET] "Ca 5. be the Gain of: * principal — What in the 

Maney. fame ſpace of Time, and at the ſame Rate, ſhall 100 1. gain ?>Becauſe Addition of 
Logarithms is equivalent to Multiplication, and Subſtraction to Diviſion; The 
' Logarithms of the ſecond and third Numbers added, and the Log. of 51. thefirſ 
Number ſubſt racted, the N r: en are be N op n i, N 
the Log. Tor! ANF: or 6b, | 

5 : + 15 151 1 tend £3 4. 1 1 J. 1 214115 - 
1 5 = :* TOO; 120 or 6 | 


Or, 0,69897,00043. 0,781 5, 12504 2,0000, oo000. en 8,1246 1. 


* ; 


4 0.77 ne. 1 0 77B Sligo bun e 5 i fo 1 54.919, 
182 Rath 92 | Log. of 100. 2200889200000 * VVWVIi 150% 
ahne OR  PRETIIGS F Log. of 6. 
— 7 * 
| Log. of 5. 0,69897,00043 5 
. . Difference 2:2791 8. I 1208, . "Qnorient, Log. of 120. 
Colſicks 5 "Cuſſ che. 
of the E ally If 16Y be equal to 2ſ8, what.ſhall 30% (coming from the ſame Root) be * 
of 30. 5 Anſwer, by the following Operation to 3Y and 7 · 


As I6Y . 218 :: 30Þ « 33 Yo. | 
For 28 * 300=60YYY. And 16Y) 6oYYY (3e. 
Indices ,5+3 8 Indices $—2==6 
5 he like for Compound Cofſicks whole and broken. 


| Surds. 4 
Surds. 15 | 
$656 Likeneſs i SLI 16 be alike to 4 ＋ 9, What ſhall Fecha be like to ? ? By cha Mins 
of 5+ w 4. tion following, (performed according to the Nature of the Data) "the Anſwer 

_ K to be izr 


, 7 3 | As 3+-Wis 5 9 . 1 ; W2 W in 
1 - N¹ e $S+W4 * 8 
eie 20 W225 
—W144-16 W. SA - 36 | 
9—16 20+W 225 +W 64 +w36. 
TE 7 2 — 16 Te 
V of 576 To 324 
49 ___ —W6400—wW3600—W 1024—W$76 _ 
 —Wi225—W19g6 
—Wag)—Wi225—W1g6 (W25+W4 


The like for Simple Surds as well as eee. both Integers and Fra- 
my. 


2 


— 


Species 


h * 
N J 


Chap. III, The Hadirect Rule of Three. 4425 
|  Speties. ee Species, = 


If 8 AB require 56 BC, What ſhall / AD require? Operation being made Of 7AD, what 
according to the Simple Elements of Species, the Reſolution for Anſwer will be e. 


my As 8AB.56BC :: 7AD . 49CD. wy : 
For 56BC x 7AD=392BCAD. And 8AB)392BCAD(49CD. 
The like for other Species, Simple, Compound, Integral, Fracted, Rational or 
frrational, mutatis mutandis.. | 


And as the Proceſs in the Work of theſe Contract Numbers: So the Proof of Prof Cor. 
the Work, when done, needs no new Inſtitution. For the Reverſe of the Que- f lib other. 
ſtion, or the Multiplication of the Extreams and Means, ſhall prove them all. | 
And over and above, as the Simple Elements of Contract Numbers had their ſin- 

gularity of Proof in reducing them to other Numbers: So the Comparative Ele- 
ments of Contra& Numbers may be proved, by taking other Numbers in their 
ſtead, and comparing the Reſolutions together: As in the laſt Example thus 


proved is evident. 


Reverſe of the Queſtion. As 7AD. 49CD i: 8 AB. 3660. Exanyllt 
Extreams in the og 56BC 490 b | OO 
Means in the other, „ AY 
| 392BCAD == 392CDAB 


AS 19 - % bn 
For 336 K 28==9408. And 16)9408(588. 


1 . 
o « * — 2 5 . 
2 A "OR 8 1 *„»ͤ»ü ed. Se 4 3 — 2 2 4 


The Tudire Rule of Three: 


HE next of the Comparative Elements of Disjunct Proportions Geometrical, is, rs Rule 
The Indirect Rule of Three, called ſeverally by Authors, as, The Reverſed, Con- 3 ye] 
. r and Backer Rule; though improperly, except the Firſt 
and two La 1 | . 
In this Indirett Rule of Three, all the Preparatory and Probationary Parts, and 8 — 
the finding of the Diviſor, is exactly the fame with that in the precedent Chapter 
of The Direct Rule of Three, the only Difference is in the Reſolution, Os 
To reſolve the Queſtion propounded ; the third Number being found to be Di- E ns _ 
_ Viſor, as it always will in Indire& Proportions, the Rule is, Multiply the firſt and Liſe. ks = 
ſecond Numbers together, and divide the Product by the Third. The Quotient of „ „ 
this Diviſion ſhall be the 4th Proportional Number, and anſwer the Queſtion. For _ 
the Proportion between the third and firſt Numbers, is the ſame between the Se- | 


— a 
- 


cond and Fourth. T7 36, 16 0H FD. of 
Example. If at 45. the Price of a Buſhel of Wheat, the Penny white Loaf muſt Queſtion of the 
weigh 9 Ounces Troy, What fhall it weigh at 6 s. a Buſhel ? 9 


The Numbers right placed, according to the Precepts of the former Chapter, 

to find the Diviſor, I conſider, the dearer the Corn, the leſſer the Loaf: So the 

Number queſited being leſs than the Second, the greater of the two Extreams, 

which is 6, the third Number muſt be Diviſor. Therefore 4 multiplied into 9, 
and the Product 36 divided by 6, giveth 6 Ounces for the Number delired. 


8. _—_ 4 ae.” 
As 4 © Y 17 @& 4 » Ounces, 
—_ 6 
_ 6 \ 
Qqqqq Proof 


— 


OO OG Ons — — —  — — — ” - —_—— wt Rt —— — - —— - = 2m — — — —— — — — = - 
2 ——— J <= v5 8 r - — - -— = — — — —— —e—ñ— = 
— — — — 2 — —— — LS = oo — — ICT — : — Me *=- — 8 5 a - 
= — — = = — — x — — = ; 
. 2 2 — r 3 AE zz . ez EE oF * * : 2 % 


> The Indire& Rule of Three, Lib. IV. Par. ll. 
Proof of the In. Proof as in the Rule of Three Dire®, by IE 
dire& Rule of 3 1 “V 
ö $124 . Ounces, . Ounc. Extreans, | Maas. o\6{3 ) 91 3 abbreviz 


, 0 Gates, SEL. 3 
5 b 43605 Ounces. 2 36 1 36 4) 6012 609012 divided. 


Proper Multi- Further as neceſſary to this Chapter is to be remembred, for the Reaſon before 

plication and rendred in the Direct Rule of Three, That whenſoever any Queſtion reſolvable by 
Diviſion hre to the IndireG Rule of Three, is 7 in Fractions, or other Contract Numbers 
3 5 61 the Multiplication and Diviſion proper to the Data be uſed. It being much ſhor- 
3 of. ter to remember, to multiply the firſt and ſecond Numbers 


after the manner of 
Fractions, and divide the Product by the Third as Fractions are divided, than ts 
multiply the Numerator of the firſt Fraction, by the Numerator of the ſecond 
Fraction; and that Product again by the Denominator of the Third for the Divi-. 
dend: And again, to multiply the Denominator of the Firſt by the Denomina. 
tor of the Second; and that Product again by the Numerator of the Third for 
the Divitr, aa NYT Too ooo on tn” 


Example in Fractions. 
Examples in 
Fractions. 


70 lend raſh Pound #54 Friend for 7 Months. And when! 2 to borrow 

1 a. Of him, he can ſpare me but 4 of a Pound: How long may I keep from paiment 

2 Keeping * thereof again, to equalize the Intereſt of his Loan to me? N * ; 
Anſw. 12 Months and } of a Month. BE Kee 


LL a: Loa - 


* As 4 * L 2 „ 12 123 4 7 : 0 (124 
C * 
The other Way uſed by ſeveral, | 
5 M. 82 | 3 
* 1 | 
As . 12 125 I ; 
* | 21 + | 
IS: 13 (i 
42 4 25(2( 124 1 
— n 


Dividend 252 Diviſor 


8 


. PR Bas Example in Decimats. 1 fright 
Decimal Suppoſe at $5. 9 d. the Buſhel of Wheat, the Penny white Loaf weigh 9 Oun- 
Of the Wright f ces al 6 Penny Weights ; What ſhall the ſame weigh, when Wheat is riſen to 
Bread, LENT | 15 


Anſw. 8 Ounces, 45 Penny Weights, and ſomewhat more. 


S. | | Ounces. "oh W Ounces. 
As o, 2875 . 0,775 :: 0,25 0,6855 
:- eee | 0 9 D hes 
yi 0445 e 7187 | 
8 20125 3) | e 
6 , c ee, 
K 7323 
2325 


Exam 


„ * 


Ir Taff 27 133 2 . . F & » 
” — a · 5 3. 4 „ 8 5 1 R 1 
N p . | 
. F / $6. 83 1 f 5 
4 * 1 3 
* 


In caſe I lend a Friend 3201. for 20 Months: And when I want, he courteouſly Lago. 
lendeth me 400 J. When ſhall I pay him again, not to treſpaſs on his Kind- of paying Mee 
neſs? | 2 : | | | ney lent, | 
" Anſw. At 16 Months ed. E 

| As 320 . 20 :: 400 16 | 

Or, 2, 50514, 99783 1, 30103, 99957 2,50205, 99913 12041199827 

log. of 320 2, 50514,99783 = 

og. of 20 . 1, 3010294 _ _ ; 
Sum __ 3,80617,99740 Product. Log. of 6400. 

Log. of 400 . 2,60205,99913 _ 
Difference 1,20411,99827 Quotient. 


5 
o 
— 


— 


Log. of 16. 

If 15 Pioneers, with the help of 3 Boys, can bg a Trench, and build a Wall Species. 
in 12 Days; and Expedition requires the ſame to be done in 9 Days: How many 0f Mor hen 10 
Men and Boys are there — n TIA . ) bud M. 

Auſw. 20 Pioneers and 4 Boys. To 

5 owls 12 A: 15B+3 C:: A 20B-4C. 
For 12 AX 15 B＋ 3C==180BA +36 CA. 
And 9 A) 180 BA + 36 CA (20B-þ 4 C. 

The Proof of theſe, and ſuch others, are as before, by reyerſing the Queſtion, Prodf of theſe 4 
or multiplying the Extreams and Means; or, moreover, by taking other Num- ob. 
bers inſtead of theſe Contracts, and working there with. All which by the laſt 
Example is here inſtanced. er honey 

Reverſe of the Queſtion. As 9A. 20 B +4 6 :: 12A. 1 5343. Kxampli, 
Extreans 4 B94” Mens S 1SÞ 7. 3C 


. * 8 
1 


* 


Days. Labourers, Days. Labourets, 


Omitting the Species. As 12 18 -*: . 
355 | 12 K 19 2 216 | | 9) 216 (24 
5 2 
eie; 
i 


T HE common Comparative Elements, in the Dire@ and Indired Rule of Ti bree vi- practice. 
ſited, the other Part of the Primitives which is Peculiar, comes to be patent, 
and this is Prackice. 5 | | 7 


Practice is ſo called, from the frequent Uſe and general Practice thereof, and 
5 a Compendium or Breviat of the brief Rules and moſt expeditious Me- Hat, 414 why 
thod of reſolving the Propoſitions reſolvable by the Rule of Three, after the Com- * 
mon Way. So as if any Proceſs therein be ſhorter than other, it falls under con- 

Feration here. „ . . Th as OY 
Ihe practical ſhortning the common Work of the Rule of Three, may be com- 
briſed under one of theſe three Heads, 29: | 2. a ON : 8 0 * 


t. When 


1. Moen the frſt 1. When the firſt and third Numbers may be abbreviated, then reduce 5 
and third Num- to their leaſt Terms, and by. thoſe Terms m as in the Raule * Fwy ee, to 


by . ind — = > 
rf = CRF = — — _ ad Y 
JED — — + ou — =, oy, = of — & = — \ 
— — f a SIG E — r 
_ — 4 Eoin os —.— 8 ä — —— — — — 
4 3 — - = — ww —— * CN = — — 0 3 
—— — — a _ - — * = ILSS w_ 
* * = 6 — 9 — — 5 2 —— — 
— —— PI wn IEP” — ˖— IT — — = = — 
a — re bi 
org nnn . wit Nt 94 — — — 2 * — 
—— — . — * mana 
7 — rr 2 — wy 
, * a — r — 
= 5 , 5 = ” J — 
— — « hr 
F 
o F * 
E 
9 ft * £ 
— 
# 1 


ok. Numbers, will be reduced to their leaſt Terms, 3 _ 41 5 ve. WIE the Reſolu- 


pry PRACTICE: Lb W. Pall 


bers will a9- 
breviate. 


the ROE of the Queſtion, 1 2205 N 
Example * the Dies Rule of Three: L 


Ezenjls, If 30 Rods of Wall making coſt 8's. What ſhall 48 Rods coſt ? Becauſe 30 ang 
of 2 ne of 48 will abbreviate, they may be reduced to 5 and 8 for the firſt and third Num- 
* te and the Reſolution thereby gotten will be 12 5.3 75 as by the Common Way. 


| Rods. S. | Rads. 8 74 common Way 5. | 
3075 As „ As 30 8 ** 127 
6 8 6 8 d x 
DEC 27 | 5 1 5 12 6.5 4 


Example in the Indire& Rule of Three. 


of L Labowers to If 18 Labourers: in 12 Days can finiſh a Piece * Work; In how many thin 
finiſh a Piece of ſhall 24 Labourers finiſh the ſame Work? Here 18 and 24, the firſt and third 


tion will be 9 Days, as rr Wy; 2 MK a 
Lab. Days. Lab. Days. Common Way. 


TIES W As 18 . 12 :: 249 
) eee Gn 0 "IM 
24 )216( 9 


2. When the n. 2. "Y hough the firſt and third Numbers will not En Fae: yo may the com: 
mon Work, may mon Work we the Rule of Three be ſhortned, if in the Direct Rule the third Num- 
be ſbortred. her be divided by the Firſt ; and in the indirect Rule, the firſt Number be divided 

by the Third, and the Quotient multiplied by the Second. 


Example in the Direct Rule of Three. 


Examples. If 7501. Stock in merchandiſing gain 360 J. What ſhall 12500 stock gain ? 
Of Gain Anſw. 600 I. For 1250 divided by 750, gives in the Quotient 14, which mul- 
Trade. Uplying 360, makes the Product 600. 
1. Stock. l. Cain. J. 1. Stock. 1. Gain, Common Way. 211010 
As 750 « 360 :: 1250 600 As 750. 360 :: 1250 , 600 
3 360 
360 22519 o (3 | 75000 
3 2760 
l O 4õOOOO 600 
600l. | 75 * 85 ( 


Example in the Indirect Rule of Three. 


of Length, Ec. If 8 Perches broad require 20 Perches long to make an Acre of Land: What 

to make an Acre length ſhall a Piece of Land h:ve that is 2 Perches broad to make an Acre ? 

of Land, Anſw. 80 Perches: For 8 divided by 2, gives 4 in the Quotient; which multi- 
plying 20, makes the Product 695 


Perches- Perches- | | Perches- Perches- 


broad. long. broad. long. Common Way 9. 
83;aůÄu, —! As 8. *. : 2 . 8 
20 80 Perches long. 2 ico (80 


The 


Chap. V. irre 9 419 
Ine firſt and third Numbers in theſe two laſt Examples, abbreviated as above- 
mentioned, the Work will ſhew it ſelf thus. 


As 750 . 360 :: 1250 . 600 ASS. 20 222. 80 
250) 250 ä N 2 


3. Becauſe one doth neither multiply nor divide. If an Unit among Geo- 3; 22 
deticals be one of the three A 64 Numbers, and the Firſt and Third be of like Pata. 
Denominations, and ſo need no Reduction as ſome do, which will be ſeen among 
Specificks in the next Chapter; then the Unit is ſer by, and Operation being 

made with the other two Numbers of the Data, the Work may be ſhorter than 

that commonly by the Rule of Three, eſpecially when the Unit happens to ſtand 

in the firſt Place, as in the enſuing Proceſs of this Chapter will be proved: Which 
Operations are all that with ſome Authors paſs by the Name of Practice. 3 1 

The enſuing Operations of Practice under this third Head, will be comprehend- — nd = 

ed under theſe ten Caſes following. | 8 Caſes. 

Caſe 1. If the given Price of one Ell, Yard, Pound-weight, Ge. be any cer- 1. If the Price 
tain Nuke of Shillings, then N the given Quantity of Ells, Yards, 72 
pounds, Cc. whoſe Price is deſired, by half the Number of Shillings which one 
ſhall coſt : And from the Product cut off by a Daſh of the Pen the right-hand Fi- 


pure for Primes, (every Unit whereof is in value 2 5.) the Reſidue is Pounds. If 
2 Cipher be in the Dexter Place cut off, it ſignifies nothing. 


Example 1. If one Ell coſt 4 5. what ſhall 401 Ells coſt at that Price? Example in 
Anſw. 801. 4s. For multiplying 401 by 2, which is the half of 4 the Price cage oy 
giren; the Product is 803, of which the Right-hand Figure 2, cut off for ©** i 
Primes, is 4 8. | + | 


3 common Way. 
VVV „% Me „. 
At 45. per Ell, what coſts 401? As 1. 4: 401 80 4 
z of 45. is 2. J. 80]2 Primes, 16004 
7 15 I. 80:43 | 
Example 2. If one Ell coſt 19s. what will 300 Ells coſt? cdl and Even. 
Anſw. 285 1. For after Multiplication by 93, half the Price of 1 Ell, the total 
Product is 2850; from which the Cipher as inſignificant cut off, the Reſidue is 285, 
- Common Way. 
| . Ells. . . . . 
At 195. per Ell, what coſts 300? As 1 . 19 :: 300 . 285 
„ — BS 
1 of 195. is 9 2700 2700 
150 „ 
J. 2850 Primes. _ un 
9 | b.285:058. 
Example 3. If 1 Yard coſt 15 5. what ſhall 343 Yards coſt ? | Bath odd, 


Anſw. 2571. 5 l. For multiplying 343 by 92, the half Price of one Yard, there 
comes to be cut off 2; Primes, which is 5 s. ; | . 


Common Way. 
Tards. Tard. . Tards. IJ. 5. 
At 158. per Yard, what coſts 343? As 1. 15 :: 343 . 257 : 5. 
N T 15 
= of 153. IS 71 2401 1715 
1717 „ 
1.257 z; Prim. 51445 
4.257:5 5. 


430 PRACTICE. Lib. IV. par l. 
2. e Caſe 2. If the given Price of one Yard, Ell, Pound-weight, err. be any Ali 
5 x * ut, or even Part of a Pound or Shilling: Then divide the Quantity of Yards, 
or Skilline, Ells, ©c. whoſe Price is deſired by that Aliquot Part; and the Quotient ſhall he 

the Reſolution in Pounds or Shillings, according to the Part divided by. And if 
any thing remain upon the Diviſion, every Unit thereof is in Value ſo much a8 
that Partof a Pound or Shilling which was the Diviſor. nf EO 


The C tel the Aliquot 27 2 Pound and Shilling, commonly 
Prader Tals. Aliquot Parts of a Pound. | Alig. 
raue ran, Lale 


ax EE 


Parts of a Shilling. 
r ay et 6, 
pd Parts. Value 
— 3 A — — Rein 


* 


the, 18 
: 1 Ly 


R * * 


The Tables T he Tables are eaſy to be underſtood, the value of every Aliquot Part ſtand- 
explained. ing directly againſt the ſame on the ſame Line: As the thir 


mn rd Part of a Pound is 
6 5. 8 d. the third Part of a Shilling 4 d. the like of all the reſt. | 
The Value of erery Part is found, by dividing the Shillings in a Pound by the 


Parts under 29: The Pence in a Pound by the Parts under 240, &c. The like for 


the Parts of a Shilling, or the loweſt Denomination, 960 Farthings in a Pound, 


and 4.8 Farthings in a Shilling by the Part deſired; and ſo is the Quotient Far- 
things, which may be reduced into Pence and Shillings by Geodetica Reduction. 


How madt. 


Their Uſe N ö Operation by the Parts of a Pound. 


Examples of th Example 1. If one Yard coft 65. 8d. what ſhall 348 Yards coſt? 3 
firſt Table. Anſw. 116 J. For 348 divided by 3, or the third part thereof taken, becauſe 
65. 8 d. is 3 of a Pound, the Quotient will be 116. wy 


. common Way. 
TT oy Yards. Tard. d. Yards. I. 
At 65. 8 d. per Yard, what coſts 348? As 1 . $0 


L 
ih O21 


Example 2. If ane pound Weight coſt 1 s. 4 d. what ſhall 8976 Pounds coſt? 

Anſin. 598 J. 8 5. For dividing 8976 by 15, becauſe 1 s. 4 d. is the fifteenth part 
of a Pound: the Quotient is 598, and 6 remaining is 25; which, if 3 be 15 
4 d. is 88. that is, 6 Shillings and 6 Groats. | 


cp. 5 R ACTICH © 


| Common Way: 
16. 18. 4d. 15. £ 1. 
4 15 4 pt what coſts nad | As 1 15 16 18576 598: * 


. " * _— * » 


| "Ig . 15. q 15. N «A | 
ax what coſts e? + Act 6333 4048. 12: 13 
a 8 TT. n 
| 6 25s 2513__ WIe ( 293d 2513 
PTS TY 5 | 2 5 
5 % mo 26 D 355 A - „ | : | 


Example 2. if one Pound coſt 2 Ko what ſhall 1229 15. cot! 5 
Anſw. 2 J. 11 f. 14 d. For 24. z of 364d fal and dividing 1227, the 


Quotient ſhall * 5. ans the 3 Abich remain 3 odd Half-pence. e 
: „ — 8 
5 4 » 5 8 be l | I. f 5 15. + 15. J. 5. d. | 
At 2 4. per B. what coſts 1227? ASI. 2.7 1227 23 11 + 14 
RE a G a ö "I" n 
24 ; 2 
4, 2111. n 


» . \F 7 * — 1 
— n 1 5 , ; 8 * 1 ; 4 


The price of 1 1. inthis lg Example, 24. being dou Aigen part of a Pre tn 
Pound oo oftentimes E In the given err u l Oy: be made by dae 
the Parts of a * 


Ib. 3 
. A, « po b. mhatcoſts 1237? f1 3 „ 
al 1. 26 | 26 F 
x22\7 2 tra BE 11438. 
480 OG 
| Caſe 3. If the given price of one Yard, Ell, &c. be not any even Part of a 5 12 Tony 


Pound or Shilling: Then break the given price into any Aliquot Parts, and work ,, of a * 
as before with every of thoſe parts, and add their Quotients together, with the or Sb. 
Remains if any be. Or for the gs, work as in the ant Caſe; and for the 

Pence as in the ſecond Caſe. 


Example 1. If one hundred Weight coſt 13 5. 7 d. what ſhall 245 hundred Exanple I. 
Weight coſt ? 

Anſw. 1661. 75. 11 d. as appeareth by both Works 10 plain, that nothing is 
needful for Eyplication, | 


hg 
wants 
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111 
1 
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432 PRACTICE. 
y the firſt and ſecond Caſes. | 


245? 
8 
1470 
1225 
159: 58. d. 


6: 21 6 2 n : : . 13 2 7 I 


At 138. 7d. per C. what coſts 
4. 1020 


z 0f 134. ö 6/4 
70 l, o: 6d. Ss Ho 
* hO: I 4 3 4 


— — 


* 


240 


Ju ile firſt and ſecond Caſes. 
At 115.84, per C. what coſts 146 ? ue 1 


1 1 l. 6: 8 


z of 1b. is 52 
r 
11 2 8 


4 He = Cafe 4. I the Aliquot Parts of 24 be taken for the Price giv 
| arts 


as the Diviſor contained of 24. 


gainſt them, | 


A Table of the ; b | 9 1 
Parts of 24. | | Pence. Parts. 


4 


[+38 i] 14 


= 


«tors ? 


Exanjie 22 Example 2. If 1 C. coſt 115: 8 d. what ſhall 146 coſt? 


Lib. IV. par: l. 
Nr fend Caſe, 


At 135. 7 d. per C. = coſts 245 ? 


A 2 
2 * <h. 
(us 1 


1 
3 — * n 


Dy the ſecond Caſe. c 


C. what 7 
5 202 3 


9 0 
- by 
= = 


v0 
* 
8 
46 1 
O 


\ 


en, and Operation 


made thereby as before by the Aliquot Parts of 20, under the ſecond Caſe: A 
* brief Reſolution of the Queſtion will be had in the Quotient of Diviſion by theſe 
darts; which Quotient ſhall be Pounds alſo, becauſe 24 hath but the Cipher cut off 
from 240, the Pence in a pound; and therefore the Dexter Figure or Cipher of 
the Quotient ſhall be cut off for Primes: And if any thing remain upon the Divi- 
ſion, it is always leſs than one Prime, or 2 s. every Unit being in Value ſo much 


The Aliquot Parts of 24, are known by the ſingle Numbers in this Table ſtand- 
ing againſt them, the uneven parts having ſome 2, and ſome 3 Numbers a- 


1 be Le the Tit Parts are 1 8 when ſuch a Number of The Table ex 
Pence as ſtands againſt them happens to be the given Price of one Ell, Vard, pound, plained, 

Ge. As if 4 d. be the Price given, then ſhall 6 be Diviſor: But if 3 d. be the siven . 

price, which is no even Part of 24, then 12 and 8 ſhall be Diviſors, 12 becauſe it 

is the part anſwering to 2 d. and 8, becauſe the part that anſwers to 3 d. which 2 

and 3 e. 55 and both the. Qotients muſt be _y together, as _ under the 

third Caſe e. 


\F 6 


OE i Operation by the Parts of 24. an 


Example N Tf 1 lb. coſt 8 d. what will 447 15. coſt: 3 Example 1. 
Anſw. 14. 488. For 447 divided by 3, becauſe 8 1 15. the third Part of 24, the 
Quotient 1 is 149; from which 9 cut o for the primes, which is 185. the reſt is 


pounds. | 
| 18 183 SEL. 9010; * Caen aft 4 une 13120 _ > WAY fond Gab) | 4 | 
TW t cot 447? © 4 10 101121990 199) bb. bet 
: f | 5 Ro: Pt 2 f 1. Mb 1 2 1 Hos b | $5 
19 2 E 149 FRO! * 8 — S 4 85 4 . * d. 
| e Nine 03659 What i F36Y Men <4; 0 12 7 2 4 
Example 2. 1 10 ein 9 88 Aa will 4538 6 coſt? Exanyle 2. 


Anſw. 1731. 185. 6d. For dividing 4638 by 4 and 8, the Dirie. for 9, and 
adding the Quotients together, the Topal is 17 3 I 95 primes, or 184. 6 d. 


Fg 


Bis T 9115 161 HG . 928 No B he / fer 
_W= y the ſecond Caſe. 
oy wi E ne | 15 5 


ct _—y 2 (22 91 (EH 


sn 
11597 0251 
J XX? ur 
hs. on «Pri. :i9:6 
ITT 10. "al 173: 18.64. 6d, | - kV Bot 3 J 173: I8: 6 
ae If the Price given be de Air of 28. ia yet the” fame may be 5.1 Hue Piet 
e above 2 5. 


evenly divided by ſome Aliquot Part of 24 : then ſee how many ſuch Parts Sy is 

in the given Price, and after Diviſion by that Aliquot Part, multiply the Quotient 

by the other, and cut off the dexter Figure or Cipher as before.  —© LD 
Example 1, If 1 Ell coſt 3 s. 6 d. what ſhall 400 Ells coſt ? Sg i Erample r. 
Anſw. 70 J. For 6 d. is an Aliquot Part of 24, and 5 thereof, and in 3 f. 6 d. 

there are 7 Six-pences: Therefore 400 divided by 4, gives too, which muſt be 

multiplied by 73 and from that Product 700, a Cipher cut off leaves 70. 


564 pr El, mhat coſts 499? 00 3 leon en 
Bs * 64 fl — 1 
| d. 400 peil FA « 03 4 1850 4. FT: 400 9 
; of 24 is 6 2 Se 1 411 W i ebe — 501. 
„ ATR... * 
3:6 a 5 *. e e EY 20 114 
l,, fed WB, 20 ; 
CO Omer ol . 701, 
Example 2, If 1 Ell colt 25. 8 4 et ſhall 500 Ell coſt? | Example 2. 


Anſw, 661. 135. 4 d. For 4 d. is an even Part of 24, and in 25. 8 d. are 8 
Groats : Therefore dividing by 6, becauſe 4 is the ſixth Part of 24, and multi- 
Pegs the Quotient by 8, there is 661, 62 primes, or 1 3 $. 4 4. 


SCC. . | At 


| 5 | p | | F : 8 a D | | 

i. T0 120 624 fn. or onen vis 12 n n 91317 O08 19bit 2A SAT 
4 38401035 Wirt e 20 122 Ih the ſand ſe. 7.33 11 — 70004 

El what cot goot eit nne nove cord ang 5d , El, 

15 Wy rh. u Di. At 24. 8.4 per Ell, what coſts e it! 
| int 490 2 i d. 775 OT n 5 3.5 
100 10d je: wm © 4. 
* 7 (A 1:9 
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E 2 Primes. | Ven 18 465 4 


ne 
* | 4 
: 1 2 4 
1 b of 
x 1 
F þ ds > 


is le If 44. 


6. If a Fraftim Caſe 6. If beſides the whole Quantity given, there be ſome ſmall Part n 
bein the Data. 2 f 0r , or ſuch-like : After Operation for the whole Quantity, the Price of 
that Part is to be added. +1 SY M75 | 

Example. If one Yard coſt 3 s. 4 d. what ſhall 390% Yards coſt ? 
Anſw. 50 l. 1 s. 8 d. Where after 300 is divided by * 35. 4%. 5 70 
a * LS, 8 d. 725 the half Yard is added to the. e.Quolt 


An a 


Yards. Ds 
| At 3 . 44, A Yard, wee, 770 0 # i it ee 
JAG 2. us g. VU 55 — 805 D. ne TY om” 

"Man 207-2101 sd! gib 


3 for the + Yard. 


Example. 


5 0 1 
the 3 Caſe 7. 17 a Price given viceet Pounds, hs md are to be - multiplied by 
txcud Þ the Quantity, and the reſt of the Price wrought, out by ſome or other of we 


foregoing 5 And ſometime Geodetical Multiplication i is uſed 28 the ſhorter 
Way 


Example. If ane Hundred Weight coſt 31. $5. 4 4, what ſhall 7c? 
Anſw. 8 4 d. For 10 by een IR 85. 4d. into 7, it wil 
pi _ By Gendetca Multiplication. 5 | 7 - £ | 1 5 Otherwiſe | 
At 31 Ae er Fhaccots 77, Mak <A 4d . go C: what colts7?/ 


+ | 


>Ho3.Tef nt $4 N 


a 28 


3 16 
. 


8. If the Prit Caſe 8. If the Price of an hundred Weight be given, and it be required to 
A, _ know what ſome certain Number of Pounds will coſt, which are not the equal 
"gt, dee. Half or Quarters of the hundred Weight, and ſo eafily reckoned without the 
pen: then thoſe Pounds may be broken into Aliquot Parts of 112, (the Weight 

of one Hundred) and Operation made thereby, like as in the other Aſes before. 


AV fte Tue Aliquot Parts of 112. 

Aliquot Parts 1 3 

71%. | Pounds| Parts. | | Pounds.\ Parts. | 
112 14 


VL 16 5 


dag . 0.1 Ty 9 N. 4 4 116 f. . 435. 
Example. i 1 8 what will 35 . coſt? Teen 
auf. 51. For breaking 35 into liquot Parts of 112, Set] is, 28 and 73 and . of the 2 

driding 16 by 4, Which ſtands againſt a8, and by 18 whit ſtands. eh 1 

mong the . Parts, and adding the Quotients together, the Total lh be wy ts 


5 Common Way. 
At 16 J. per C. what coſts * | SS kk LT 
. As 114 1c :: 340 4 din UN 
of 224 £70 F 35 1 HT 1 
7 of . 4 : | 
2% x6 1 Bo *. 5 £ 
7 2 . $60 


aſe I. thoPrice of one, _ be hren, and it be re quired to know what 9. The Price 
8 (ce. ed. Weight will ae Pow tlie BIN th the Price pit the Hundred to , LE * — 
125 the Price of 1 Þ. the Rule called the ] 5 ate Rule, is made uſe of, (be- ee, of the 
ing ſo caſily mend that. Ver. common Coftermonge r at Billing. Cate can pre- Hundred. 
ſently tel What! ae to) 83 N is thus: For every F rthing in one pound, take Billingſgace- - 


ſo many Ee and, Number of Aae and this ſhall be the Price dale. 
of the Hur T i every n in nthe Foun e the "Nh | 
+ 1.1 oſt 24. , ber alt c . coſt 265 te 
wy nk. 30. dil 191 80 there 150 10 Eur cutie tall 
| Gees ai twice 10 Shillings, which IS 23 f. 1 r 


Caſe 18. If an Unit ſtand in the third place of the Data, and the firſt Number 10. If 1 be i 
be an Article, then, agcerding to the Ciphers in the Article cut o i (by a Ferp 5 the third plact. 
dicular Line from the Higheſt Geodetical Denomination in the feco Numb er) 
many Figures, and reduce the reſt by common Reduction, and the Numbers = 
exceed that Line to the Leftchand, ſhall be the Reſolution. | 

"Example 1. If 10 Pieces ef Cloth colt 421. 55. 5d. what dothone Piece there- Example 1. 

ot coſt 

Aue. 41. 45, 6d. l. Here I cut off 2, of the 42 1. becauſe of the Cipher in 

10; and that 21. with the 5 s. reduced, makes 45 5. of which 4 exceeds the Line; 

_ the other 55. with 5 d. is turned into 63 d. of which 6 exceeds the Line; and 

left, the half of 10, is for the Half. Er or e by 4, is 20, of which 
the 2 exceeds the Line, ang are Farthings. - - 


2 
| | Commun Way. 25 
Pieces. I. 3. . d. . d, P. |. 5. d. 
As 10 1 . 446 As 10. «: 5: dof i 1 45 1 
. + 513 
1690 b 
845.5 . 
1 — 5 org (84 
12 LS: 


Example 2. if 100 b. of — coſt 281. 10 s. 6d. what doth one Pound Exanyi 2. 
thereof coſt? 


Anſw. 5 5. 8 d. 1 J. 44. Here, becauſe 100 hath 2 Ciphers, 28 is wholly cut 


off. cette Price of one iB. ſhall not reach to one J. The Work in the reſt is as 
the laſt above. 
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75 oP . The proof * all Proceeditgdi in Prafiice, isby the common Work of the Rule 
goons mY 45 Three, and one Variety by another, as by the Examples before is Arlene 
2 Pr. Some prove the Operations of Practice by a contrary / Opeſtion; Aus Mark . 
Number given for the Price of one Ell, Yard, Pound Oe. in the firſt Queſtion, 
and how much it wanteth of 20 x. and by that which it wanteth, work with the 
firſt given Quantity ſtated into a ſecond Queſtion; And if both Reſolutions ad- 
ded together be equal to the Quantity, the Work of both is tight. 5 
As if 8 5. buy.1 Ell, then will 109 Els colt 401. on the contrary; 8 "J 
Wes 12 5. of 20. if the price of 100 Ells be enquired at 125. per Ell, the Re- 
ſolution will de 60 l. Now becauſe 1 and 60 1 8 "IP Heres both Works are 
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Specificks. T HE laſt daupdr « ehiet with thoſe Cm Elements called Primitive; 
I therefore this muſt begin with thoſe called Derivative, becayſe they borrow 

their Being from the former. 
Foremoſt, in the order of Derivatives, ſtand Specificks ; ſo called, becauſe ſome- 
Why ſo called, thing is ſpecifical,! in or about the Reſolution of the Queſtions propounded, either 
by reaſon of the contract Numbers mixed in the Data, or the different Denomina- 


The Sorts there. tions of ſome ſorts of Contract Numbers in one or more of the 3 given Numbers; 


. or the right preparation of the Data, or the intermixture of Queſtions or propor- 
tions in the Ppropoſition, and that both in the Direct and Indirect Rule of Three. 

Of theſe Diverſities, the two firſt Sorts are ſpecifical in reſpect of the Nature 

of the Numbers given, vix. the firſt in Fractions and Geodeticals; the ſecond in 

* Geodeticals and Aſtronomitals: But the two laſt Sorts are Specifical 15 75 o 

the Nature of the Queſtion propounded. ſeg: 1504 


89 #7 a 


1. If Fractios 1.1 When Fractions and Geodeticals are . the a —_ an Unit un- 
and Grodtticals der the Geodeticals; and if any Fraction be mixed with an Integer, reduce the 


- WES ſame into an Improper Fraction: then for Reſolution of the Queſtion, proceed as 


in the Rule of T "=, multiplying and dividing after the manner of Fractions. 


"A Operation by the Direct Rule of Three. © 
Examples inthe 
Dire Rule of Example 1. If 2 Ells coſt; J. what ſhall 1 Ell coſt ? 


Thre, 


Anſi. 


Chap.V. SPACIHEICKS. e 


e de u 06115. 8d, Hers 1:18 tobe reaueed to 2, and niltiplicd into 2, N the Price o 


as s Fracuons whoſe Product is to ”y divided by 3 7» or 2 the firſt Dari In 
d Elle. 1 ab Ell. Ran 05 Pe To tht PI 
Fog! 31 * 4 2 Arid 94 G * 
— ; Gs Hoh 55 * of 855 a ; bs 
Bent 2. 1 2 Ell coſt 131. Whit Fn 37 Ells colt? ieee 202! e 


r 3 J. or 3l. 25. 6 d. The Data reduced into improper FraQtions, make 31 Ells, 
3. 7 bs. the reſt of the Work needs nothing to explain it. ; 


4 4 i 9 4 : ; 

6 a; \ 4 0 : F 4 1 1 98 4 ; q ö N J 

* £4 N 1 * . 9. 144 | 4 4 2 ; 4 4 
— — i , d ; 
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| Operation the dre Rue of Tre. | S646 he $9.34 Examples i in the | 


Indirect R 12 


 Exaingle I. if at 4. the Buſhel, the Penn n White-loaf muſt weigh, 9 Ounces of Thre 
Try: What muſt it weigh at 5 5. er Buſhel * 

Anſw. 6; Ounces. Here 55 reduced into an Improper F ration; is , under the of thi Weight of 
other Numbers an Unit is placed, and the * is as the indirec Rule of Bread, | 
Three in Fractions, = : 


vb: 


It 


„% Quo. 8. One; if do 2 
As + . 2 77 * * G Er | ©-1 
8 . | - Ounces; 
For 7X7 = 25 2 And 29 0 775 or 67%. 


Example 2. If 6. Ounces Ty roy be the Weig ht of © Lau, when Wheat i is ſold Another of tht 
for 535 6.4. 1 1 what n the ſame Loaf — when Wheat is ſold for 2 of 
125. e Bu = 


Anſw. 3 Ounces. Here 625 is cednced to , and * to: 25 andunder 12 is pla- 
cd an Unit; and the 9 and Diviſion is as before. 


e i 
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2. When * Data are > Geodeticals or Arc ene 1 different Denom na- 2 Th Data 
tri 


vine; either the Multiplication and Diyiſion uſed for Reſolution of the Queſtions B nations. 
propounded 3 in ſuch Numbers, muſt be proper according to the Nature of the pit reduced or 


Numbers ; or elſe they muſt be either reduced Geodetically, by common Redu- turned into De. 


Qion, into the loweht, Denomination, or turned into 3 5 cmals. 


T ouching Reduction of the given Nuimbers, obſerve: £ 


F. 1. If the fecond Number be reduced, he mult be reduced into _ loweſt the NN 
Denomination of them given, lower than which he need not be brought. As if be weed br fie 
the ſecond Number be Pounds, Shillings, and Pence, it muſt be brought-Aall into things, 
Pence: And if Pounds, Shillings, Pence, and Farthings, then all muſt be redu- 1. 

ced into Farthings, G 

S. 2. If the ſecond Number be reduced, then the fourth Number, when found. . 
ſhall be of like Denomination to the Second when reduced, whether Shillings, 

. F arthings,” c. 4 5 
Ftttt „ S. J. 
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Exanbles in 
Geodeticals. 
Mat 31. will 


buy. 


What. Stock to 
raiſe a Profit 


propoſed. 


PEE 1F 1 0 4 8. 7 wy” Parat,- 


L. 3. It the 8 Number. mpkiplie into the Third, in the Dire. Rule 


2 1 or multiplied into the Firſt in the huchrect Rule of Three; be 100 little to 1 
divided by the Diviſor; then to avoid the Work in Fractions, the ſecond Num- 


ber may be reduced from a groſs Denomination into à ſmaller or ſubtiler, as 
from Pounds to Shillings, Cc. And likewiſe the fourth Number, when found, 
often-times admits of Reduction from a ſmaller Denomination into a Groſſer.. 
S. 4. If the firſt and third Numpers be of plural Degqminations, or ſingle 
Numbers but of different Denominations, as they muſt be reduced into the 
loweſt of the given Denominations; ſo they both muſt be reduced to one and the 


ſame Denomination. As if the one. be Pounds and N and the other Neunds, 
Shillings and Peace, or Shillings and Pence; bath Nywbers myſt. be reduced into 


Pence, | 
Theſe — obſerved, the reſt of the Work differs not from that in the Rule 


of Three Direct or Ind irect for Geodeticals, or Dire Arg, 10 B they 
being all Direct Proportions. | 


Operation in Geodeticals, by the s Rule of Three. 


Example. If 41. 145. 4 4. buy 2 C. R. 43 J. What ſhall 3 buy? 
Anſw. 1 C. 38 lb. 55 11. Here the firſt and third Numbers reduced into 
Pence, are 1132, and 720. The ſecond Number brought into Ounces, is 3782. 


And after multiplication af zo into 3782. and diviſion of the Product by 1132, 
the Quotient is 240531 Ounces, according to the Reduction of the ſecond Num. 


ber, and may be brought into the grofſer Denaminations: of Pounds and Hun. 


dreds. And "if the firſt and third Numbers after . were abbroyiond, 


1 the OT N * rn wauld de ſhorter. 
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Operation i in Geodeticals by the Indired Rule of. Three. 


Example. If Stock to the Value of 101. 1 34. 3d, raiſe a confiderable Profit in 
12 Months : what Stoc K ſhall raiſe the ſame Profit in 16 Months? 

Anſw. 71.195. 11 25 er the ſecond Number only needs Reduction into 
Pence, or may be turned int dun And becauſe the firſt and third Num- 
bers will abbreviate, may be wrought as in Practice. 


Aon. I. 5. 57 „ 4. 
At 12 10 13132: 
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Operation: 1 Aſtr onamicals, 3 


Example. Suppoſe the Equation of d be deſired, and his Anon aly given be Exanplein A; 
4 den, 1 b . EE 30”, ang e 196 of ne beg: found 55 ab Aſtro- 172 

cal Tables, between the 1 Loth Degree, be 9“: 36“ decreaſing; the lids 
queſtion then will ſtand thus : EY”. * : 85 nin of Mars rs. 


Feen 


11 » Degres, or 60% gives 36", what bal 1 * 30! N ” 


and the Praportignal. Fart gained will be 2, te be fubſroted from the gia 
Anomaly, as the follawing Operatians make Pain. Len 


by Geodetical RedudFion. 5 I» the Srxagensy T able: 


9 


30 13 * 46 ii os: 50 
#8 "55 „ 
: | 4 =: 7 — 


. — wow 


As PA 
60 _ 6C 


Ano n 14 © 0. 5.6. 13 20 
| Proportional 2; 
cle te, £011 1912555, 


nation of U So: . 19; 3: Jo defired, 5 


n 


A When the Data are not the ſame thre ee  Nowbers Reſolution i is to be had by, 3. If the Data 
but thefe are included d in the Queſt ſtion, and accordin os to the state thereof, miſt be preps- 
by a due preparation of the Dara, tho 4 1 covert Numbets are d diſcovered, ned. 


N . of ſome or N of We Ample Elements of Vander Which they 
call to their Aid. 

[n this thirc dit Kea conſideration't muſt, be had of the state 
of the Gen N of 5p ure ris: mber queſited thereby to, find the three. Seas Bop 
Numbers to work by in the Rule of Thee, ſince no Rule can be rok to reach all ailigently beed- 
gur: 1 byt ſometime one, ſametime angther, and ſometime more than one of the 4, and the rews 

APE Elements of Numbers axe needful to prepare the Data. So, as much de- Jer 

pends on the Ingenuity of the Operator, as Ptolomy once ſaid, Abs te & A Scientia. 
After the Numbers fit for Reſqtution are obtained, which muſt be firſt done, Numbers to be 
(ſeeing without the true Data no Queſtion can be truly reſolved) let the Num- ard dipoled, 
bers, however propoſed in the Queſtion, ( ſometime only to try the Skill of the _ 6 
Reſolver ) be duly dilpoſed, accarding to the Precepts before given in the Rule of 
Three, and then operate by the Dire& or Indire& Rule as the Caſe requires: j Tor all 


Pperrian hyp wrongly il reader the Reſult falls. oo» 


Addition needful. i _ 1 

. 
Example 1. Two Poſts, (ſuppaſe 4 and B) depart, one from ahother; one be Di- 
directly Eaſtward, and the appaſ® of 82 Weſtward : 4 travelleth 18 Miles a Rl to 
Day, and R 30. How far are they diſtant the third Day after their Departure ? Peſts. 


Anſw. 144 Miles. Here 18 and 30, the Travel of both in one Day, are to be Ar. 


added, and "he Work with the Total committed to the Dire Rule of T bree, 
us. 


. A. 18 


___ Day. Moles; Days. Alles. 
PT TOR OR OST LE TT OE 
25 | 0 8 . : J A 25 wr: 43 5 - - | | | 1 4 + Miles. 


*. # 


Q. Of the lining Example 2. If one Cloak may be lined with 4 Yards of Stuff that i is yard 
i two Cloaks. broad: what Pluſh will line two of thoſe Cloaks when the Pluſh is but 3 + of a yard 
| broad, and one Cloak will be lined with + Yard leſs than the other? 
 Arfroty, - Aſi. 114 Yards of Pluſh: Here the breadth of both Cloaks is to be added, 
and the Work with the Total committed to the Indire@ Rule of Three, thus. 


5 | Varteoad Ya long. Yards broad. Yards long, 
1, Cloak 47 TEA | AL, - 3 os - *: | 4 ies 117 $7 
2. Cloak 4 LON Ns 2y 24 30 114 Vards os, 
8 * ; 1 2 2 
Subſtra&ion VVV 5 Suhſtraction needful. 


_ | 
4 of te fi. Example 1. A Conduit-Pipe running into a Ciſtern, holding 2 50 Gallons, 


ling a ci· Poureth in every Hour 24 Gallons; but the Ciſtern by another Pipe running out 
ſtern, thereof, emptieth of it ſelf in every Hour 16 Gallons : in what time ſhall the Ci. 
ſtern be filled, both the Pipes running? 
Anſv. Anſw. 315 Hou rs. Here the Gallons emptied by the one Pipe, muſt be ſub. 
ſtracted from the Gallons filled by the other, that is, 16 from 24; and MM Work 2 

with the Remain committed to che Direct Rule of Three, thus. 3 | 
Greater Pipe 24 Gallons. Hour. Gallons. Hows. 
Leſſer Pipe 16 As 8 . I :: 250 . 31; 

_—_ 


— — 


313 12 Hours. 


Cof the lengeh, Example 2, If 4 4 Perches in breadth, when 40 is ; the elength of a Piece as Land, 

&c, to: Acre, make 1 Acre: what length muſt there be to make one. half. Acre, when the 
breadth is 6 Perches ? 

ar. Anſw. 13: Perches in length. Here, becauſe the Enquiry is but for half an 
Acre, and Fa was a Proportion of breadth given for a whole Acre; therefore 
half the 4 ſhall be taken away, and the Work with the e n forinitied i has 
Indirect Rule of Three Thus, 


1 — Fuer broad,” Phi lag! 3 rata 
5 Acre C D eee eee 137 
1 4 ” *t $6. 80 Fx 31 Perches lng. 
Multiplication 95 "7 _ . | - Multiplication needful.” 


uſeful, 
Q Ofthe Pow. Example 1. 1 40 being often diſcharged, ſpend 60 ; Batre of Pow- 


der ſpent by ſe der : what will 7 Guns which ſpend three times as much as the other at every 
ven Guns, ' ſhot ? 


Anſw. Anſw. 252 Barrels. Here 60 is multiplied by 3, and the Work with the Pro- 
duct is committed to the Direct Rule of Three - Thus, 11 85170 
Barrels 60 e. Barrels. Guns. Barrels. 
Increaſed 3 [M87 eee eee : pol n 
5 1260 1p Barrels, 


Example 
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Example 2. If one have right to paſture on a Common 100 Sheep 40 Days, D 4 Taſtvate 
and, he paſtureth | there four times as many 12 Days: hath he tranlgreſſed or 9 Sheep. 


go Yes, by the f ſpice of two Days. Here 4 is to multipiy 100, and the Anſar, 
Work with the Product to be committed to the Indiret# Rule of Three, ot which | 
it is reſolved he ought to have rale 400 Sheep but 10 Days. 


it © Sheep. bc. 18 | Tech Dis, 
Increaſed 4 As 190 40 : 400 16 
| — — n 74: 8 5k HATE enn 5 
no 400 -& 9a h 1 80% 11; 

os 400 1 400 (ie Days. 


> W #4 is 


| Divifoi ned. 3 _ e au. 


Eranplz 1. Four Gueſts at Table arme, l 1 in Wige; HW wei Citefls Cofi 1 
that drink but half ſo much as the former will is Pentiyworth of Wine ferve? | 


Anſw. 9 Gueſts. Here 16 is to be halfed, or divided by 25 ale the Work with Anſner. 
the Quotient committed to the Direct Rule of Thive : Thus, 


Wine an” Gueſt, 75 4 is 
Halfed 2 56. n 3 :: 


7 9 8 


Example 2, if a Parcel of Hay will mainthin 1 
| 4 of the Cattel be put ont to xeeping: how long 


id of Cattel 10 Weeks: * 0 of 4% ro 
the e Hay maintain the Reſt ? . 


Anw. 15 Weeks. Here 96 is' vided by; - aud the Oyotient, or che third Anſwer. 
Fart of 99 taken from dene. the Reſidne'i | coninitte ts the Harrer Ride of 
Three « . | 
| Canes, Wie, La," Weeks. 

| Cattet 90/ 3 * 98 oy 50 wh 14. 

| Divided 'J . 

| Ys hgh, © goo (* Weeks. 

90—30==60 | £4 989 * 
— and aua, well. Div. and Add: 
, „ 


Example. Certain Reapers i in 5 Days can reap 24 Acres of Corn : in how many Q of Reapere. 
Days can they, with each Man his Servant, 10 of which doth half as much 
Work as his Maſter, reap 144 Acres? an 


Anſiu. In 20 Days. Here the che half of 24 being a6 J dee, the wort is com: Anfver, 
mitteck to the Dire Tide of Ter + Os: Men e 
Aeres 24 1324 ot Aries. 1 Ae be, 
Af (r „ 
| | af <5; 
Fo Fe DOT = b 
| Subfirafie and Multiplication needful. TOTS 22 and Mult; 
H 


| Example. A having ſtolen certain Goods, fleeth- 40 Miles a Day: B ſetting out %0 bfi 
4 on after him, purſuerh 50 Miles 4 Day: in how many Days may 55 over- 
take A ? 
nſw. In 16 Days; Here the Difference between the Journey of A and B f in Anſwer > 
one Day firſt taken, and the Day's Journey of A, multiplied by the number of 
Tos B ſet out after A the Work is committed to the Dire® 2 Rule of Three 

us, 


A 
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0 2.4% 4:4 - Mi. Do. Ales. Don 


E r ier nne 


— — . 


» 
t 


2 8 In like manner Queſtions may bde-compoſed, wherein Aultiplication and Addi. 

tion, or Diviſion and Subſtraction, &c. may be needful : but theſe are ſufficient for 
Example here. e e 

4. M Queſtions 4. When there is an Intermixture of Queſtions or Proportions in the Propoſi- 

be intermizt, tion, the one will be expreſs, and the other implied. bee n 


Expreſly. g. 1. When the ſeveral Queſtions are expreſſed in the Prapoſition, then pro- 

ceed according to the State of the Queſtion in the Reſolution of either; firſt with 
| one, and then with the other. , , + 5 | 

. of the Miles Example 1, Suppoſe in the laſt Propoſition it had been demanded, not only in 

travel 1 eO many Days B ſhould overtake A, but alſo after how many Miles travel ? 

ta T ken after the firſt Work, as above, had reſolved B to overtake A in 16 Days, 
another Queſtion ſhould be committed to the Direct Rule of Three, for the Reſolu- 
tion of this latter Query: Thus, A 7 HO! 
If B travel in 1 Day 50 Miles; how 

Anſw. 800 Miles. 4 


* 


far ſhall he travel in 16 Days ? 


Day. Miles. Days. Males. 
FFV 
e de 50 3 
800 Miles. 
. 0 cat Ex4miple 3. A Caſtle beſieged. hath Victuals enough for 1200 Men 7 Months; 
tiſugths but the Captain finding the Siege is like to be long, and that fewer Men will de- 
fend it, he would disband ſome of his Men, and lengthen out his ' Proviſion to 
12 Months: how many Men ſhall he retain, and how many disband ? sg? 
Anſw. By the;Indire& Rule of Three, 700 Men are to be retained ; which found, 
that Number is to be taken from the 1200 propounded, and the Reſidue, that is 


* II 


Anſwer. 


500, to be disbanded. 


* Months. | Men." Month, Aen. 
„ r,, ̃᷑ a 


* 


X 7 | en retained. 
* Dt 


* 1 
« | — i -* 


500 Men disbanded. 
_— £3 <3 $73 ? 


1 9 


3 


- Inplicitly, with $- 2. When in the Propoſition there is ſich an Intermixture of Ratio's or Pro- 
2 Mixture of portions, that as neceſſary to the Reſolution of the Demand, either the Elements 
Ratio's, . proper to Ratio's muſt be uſed, or more than one Operation of the Rule of Thres, 

though perhaps but three Numbers given; and in ſuch Operations the Quotient 

TO of the one Work is to be added to, or ſubſtracted from ſome or other of the Da- 
2 on. ta, or the contrary, before Reſolution can be had by the other: which differs 
oat fall under from thoſe Queſtions falling under the Rule of five Numbers, treated of in the 
the Rule of five tw O next Chapters, "becauſe they may be reſolved at one Operation; yet they 
Numbers. always give five Numbers; and if they be reſolved by two Works, the Quotient 


of the firſt is taken whole without Alteration for the next Work, which is not 
fo in theſe Specificks. in ner 5 


Data, 3 Numb. Diata, 3 Numbers and Addition needful. 4 

and Add. uſed, GE tes n £875 BH eres Hf os 

Q.0f two doing Example 1. A and Bare hired to do a Piece of Work, which A can do alone 
2 pitce of Wark, in 30 Days, and-B in 20 Days: in how many Days can they do it together? 

Anfiver, © Anſw. In12 Days. If I work by Ratio's, always where the Ratio is manifold, 

or the contrary, that is, to an Unit, it matters not which of the Terms be made 

Antecedent : For if the Unit be made Conſequent, the Ratio's are to be reduced 

to like Antecedents ; and if Antecedent, to like Conſequents. Now here being 

two Ratio's, vic. that of A to the Work, as 30 to 1; and that of B, as 20 to 1 


Firſt 


cdp V . S PEI FI XN. 41 
Firſt 1 reduce them to like Antecedents : 50 are they ©: > and © „ ind! in ther 


Jeaſt Terms 3 2 and ©? 7 : after Reduction | divide this common e HA by 30 


added to 20, the Sum of the reduced Conſequents, or 60 by 5, that is, 342. 


Or otherwiſe, if I work by the Rule f Three, my firſt Queſtion i is, If 30 Days Fon 1 oh 
of Acan do 1 Work: what ſhall 20 Days of B'? To which the Anſwer 2 muft '- | 
de added to the Piece of Work to be done; and that 14 Work ſhall be the firſt 
Number of the ſecond Queſtion, thus: If 14 Work come of 20 Days when B 
works with A, of what mal I Work come? | AS _ 


oy Ratio's, e eilt 10-49denw! =” the Rule of Three. 


69 Days. Work, Days, Work. 
4 728 | 0 09, +0 85 2943 7 
20K 30 600 2 1 N. 

(by es 8 

29+ 30 510 Work. Days. Work. Days. 


AS 113 28 N . 


I» en Days. 


Exam le 2. A Conduit hath three Cocks ; 3 if the Ciſtern be full, and Water Q. of emprjink 

run out by the greateſt Cock, the Ciſtern will be empty in three Hours: if it run ©Oferd. 
out by the ſecond Cock, the Water will be all run out in four Hours; but if the 
Water run out by the leaſt Cock, it will be five Hours &re the Ciſtern be _ . SMS 
7 Ia what Time will all the Water be re out if It run DF all 0 en 1s „e 
gerner? | 1 Hie 00 1! 
Anſw. In 1 Hour and 43 of an Hour: — the three Ratios given, being r re- ett : 
| ducedtolike Antecedents, the common Antecedent will he 60, to kd divided * | 

47 the By Wy the reduced 1 Affi . 


60 1 1 * n 
Great Cork 3 Second Cock. 7 
— 5 
40 nne, * 


2 — 


Agen 3 * 4 * $==60, 8 * 
Conſequents 201 512 2== mn. 


Otherwiſe, if the Work be wrought by the Rule F Three, the firſt Queſtion i is, Variety of ori. 
lf three Hours renin of the great Cock empty the Ciſtern : what will four Hg! urs ratlon, 
tunning of that Cock? The Anſwer to which, 1; Ciſtern mult be added to the Cie 0H g e 
fern: And this 2 ſhall be the firſt Number of the ſecond Queſtion, thus; If 24 "ine 
Ciſterns be run out in four Hours, when will 1 Ciſtern be run gut? Then 14 
Hour, the Anſwer to this Queſtion, ſhall be the firſt Number of the third Queſtion; 
thus; If 14 Hour empty 1 Ciſtern, what will 5 Hours do? And 257 the Anſwer 
to this, ſhall be added a gain to the i Ciſtern, It the laſt Queſtion ſtands thus; 

: Ciſterns will 53 emptied in 5 Hours, when ſhall t Cifern be empticd ? 
The. Anſiver to whichis 143 Hour as before. | 


Hours. Ciſtern. Hours. Ciſtern, et eien Has, Ciſterns: 


1 „ Go WOODS oo ye” oe Er E558 I + #36 
(1; Cilter | 1 eiter 
Ciſterns. Hours. Ciſtern. Four, | 8 Hours,” Ciſtern: Hs: IM 
AS -2+ — W ee e e eee: 
eee eee ni, 


Bata 


1 


e c. Otherwiſe to work by the Rule of Three, the rſt Queſtion is If 30 Days of 


PSs, Anſw. In 12 Hours and : of an _ —— the Ratic of to 1, and LO, 


„ 22 91 27 175 As n 
eng: Kc | oe M 2 
22 | 25 Ciſterns. 4 
T | 
« . OO Bang IL 7 2 
| | Sn” | 
_ 4 * | Data, more than 3 Numbers and Addition needful. 
4 
gd. Example 1. 2 four Mills, whereof the firſt grindeth 4 Quarters in-3 
& LE. Mill Hours ; the ſecond 5 Quarters in 4 Hours; the third 6 Quarters in 5 Hours; 
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1 5 Data 3, Numbers #4 SubſtraFion needful. 

40. We 

Q Of 1 doing a Example 1. A and B do a Piece of Work together in 12 Days, which S 
Piece of Work, lone can do in 30 Days: in how many Days can B do the ſame if he work alone 2 
anſwer. _- Anſw. In 20 Days. Here the two Ratio's given are as 12 to 1, and * to i; 


which being reduced to like Antecedents, this * Anteced ent is to be &. 
vided by the Difference of their reduced Conſequ © 


can do 1 Piece of Work, what ſhall 12 Days of 4 joined with Bdo? To which 
the Anſwer 2 of a Piece of Work ſhall be taken from the whole Piece, and the 
Reſidue, which is 4, ſhall be the firſt Number of the ſecond Queſtion, thus; If z 
of the Work ſhall come of 1 2 Days, o what comes the whole Work 2 


By Ratios. oo By the Rule of Three. 
. Days. Work. Las, I 
Aand B 12 Ago As 30 I 2: 12 

5 JS z Work, 

30 12 = 360 / FR o Days. yo” | 
| 3012 = = 18 Work. Days. Work. Day. 
27 oF» 3 % ᷑⁰—uõm y;; 

"Ps act} ear ai: 0 e n fen wean I Cm 


Q. 0f filling « + 4 2. „ Waker MK. „ . it in 8 Hoyn, 
Often. and runneth out by another Pipe which can empty the Giſtern-in 23 Hours in 
what Time both —— will the Ciſtern be full? Cadets 


reduced to like Antecedents, make 2 and 7 , andi in their leaſt Terms 15 72 and? 


This common Antecedent 88, divided * 2, — Difference of the — 
out in the n 125 as before. 


1 a” . 
TFflling Pipe * A  Emptying Pipe 22 | 


— — BY 


6 * CY 3 F * 99.330 
. Antecedents $x22= 176 ow or * 7 (12 
6-4 os Conſegyents 22-$= 14 14 1 75 2 Ls ney” 


| Otherviſe to work by the + Rule of Three, the art Queto is, if 8 n in 
role ow 1 Ciſtern, what. ſhall 22 Hours fill ? The Anſwer whereof 2 7 Hal be ſubſtrafted 
from 1 ; ſo will there want 2, which ſhall be the firſt Number the ſecond, al 

ſtion to be wrought as the other in the aner Example. | 


Hours... Ci tern. Earn Ci iſterns. 


Eiſtern. Mas einen. be. 


and the fourth 7 Quarters in 6 Hours: in what Time (all they all grind 30 
Quarters * ; 


Auſi 
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« Anfw. In 6 Hours and of an Hour. The Ratios in this Propoſition havin) Anſwer, 
doth Terms greater than Units, they are to be reduced to like Conſequents, an 
' the Sum of the Antecedents divided by the common Conſequent, And becauſe 
there is a Limitation in the Demand of 30 Quarters, the Quotient of this Divi- 
fon is to be the firſt Number of a Queſtion to be reſolved by the Rule of Three, 
with an Unit in the ſecond Place, and the 30 inquired for in the Third, | 


„ * 
39 Err * 


8 450 432 420 e 
Quarters 4 — 1 Dl 


Hours : " ITY - , 4+ 8 VERS: | - 6 


Antecedents 4. 4324-420==z7 ta 
9 ö y 4"; nbd 4212 Quarters. 
Conſequents 3 x 4 x 5 * 6= 366 C 


Then, If 432 Quarters be ground in 1 Hour, in what Time ſhall 30 Quarters 
be ground? Farit as aforeſaid, 6; Hours, | £6.28 oh 


As Z + 1 3: 30 CG N Ni 1.617%: 
| | 3 99 of 207 & 2 
eee NOYES. 

The Work by the Rule of Three, where the Antecedents and Conſequents of the Vie of op-. 
Ratio's given are both greater than Units, is different from that where one 2 "ey 
Term is an Unit in two things. Firſt, In working the ſeveral Queſtions, the lg + the 
Conſequents muſt be made Antecedents, and the Antecedents  Conſequents, former. 
| Ang; 20, at the laſt the Conſequent is to be divided by the Antecedent, as in the 

following Operation. CCC 


1. As 4 9 1 2 * JD * 177 2. g As. 2 r * 7 5 7 | T 0 Tr 
3 3 | | - 3 $ 
4/716 | | LG 3I\\47 1 
+5 2 added. ne 
g # 1 * 3 x * i 7 1 ; ; 2 * ine a 3 \ 
1 7 ; 2537 * 2 S Ta 2 7 81 - ; ] 


3. A$47 I:34 2 


JT 0 8 2 — ; 
S | | I * # 44 LY : 0 8 ; | * 0 
r | ESE 227 / 60 
V | | 72 / 6\ 227 : 
? 5 1 ; * *% 4+ : 355 l 5 | ' 8 WW 4 25 ; KJ ; 4 . 15 8 A. 80 MY i 
N LM ; 12 1 F 


g 2 44 
; : * 1 ' 4 1 7 
+. CT . 1 „ 13 


1 * 3 
a 5 I ; pt a. 3. 4 3 & c LE AE, 1 4 8 is , w . 1 
N n e ee mem es 976 eee, 
— — * F ' % "FA j 207 6 20 . *: 
£ : * PR ER * « * * 1 2 > — —— K — $1 3 L * 


| S ECL ks 44k — 38 
\ EF 7 
— — - 
45 o b : 2 o © © , 

* . 78 * — 0 + Sa _ & a © q * * 72 * ud * — 
* PET 12710 % —ͤ— — — G — , ; De A vo -% 10 £ ( " 8 A 
P , SS 3 r a 13 1 F 44 „ „ „ « *- % — — ; x N 1 * 

* * a Y ; 


14 . W 1 nor 


This 22 the Quotient of che laſt Work muſt be ſet as 22 and then divided 
giveth 41: as before in the Work by 'Ratio's for the firſt Nuniber of the Queſtion 


there ſtated and reſolvet. 1 e — 
Example 2. Suppoſe a Conduit, whoſe Ciſtern holdeth 1006 Gallons, hath Q. « emptying 
three Cocks; by the firſt Cock will run out 20 Gallons in 3 Hours; by the ſecond, © Cy pres 
30 Gallons in 7 Hours; and by the third, 40 Gallons in 9 Hours: in what Time 
will there be run out by all the Cocks 973; Gallons,-and the firſt Cock be opened 


2 


half an Hour before the other ? 


Anſw. In 63 Hours, or 2 Days 15 Hours and an Half. The Work of the Ratio's anſwer: 
is as in the laſt Example, by which will be gotten 1534 Gallons to be run out by al! 
the Cocks running together in 1 Hour: but before the Queſtion can be ſer there- 
with to know in what Time 973+ Gallons will be run out, there muſt be known how 
much runs out in the half Hour the firſt Cock runs alone, which will be 3 © Gal- 

| Ms SE.” lons: 


= \ 
- 
— —— qt may — — —— . 
— — — 8 5 
— — - 
— 22 9 
— 
— — 
* 2 —. — r 2 
PE * * mig 
_ b&. 
- 2 


IT 2 2 2 2 —= l Foals p > - 
l — _— — — — — 
— — — 7 — ba 2 — 7 
—— oor nn 8 — — ——C - — — — — 
1 — Ln _ — — — —— 
- I + = * _= * . 
= ISS — ak 4 8 - — — — 
—— — — — wrntpcir — — 8 — — —— — - 
— — — — * is — * — — K 
— — — . 
_ _— — e —— S = 
— — — — 3 df — 
— — — —— — — - 
KW — 2 
— 2 


D — 2 i > — 
2 — * r 2 — 
—)—ẽ— —ʒ——́——õ — f ᷓ ᷣ — — ot 


— — es 
— my — 


4 4 1 
ranan. b 5 5 : 
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lons: this taken from 9735, leaves 970, which ſhall give 63 Hours, to which l. 
rn Ls, er ns 


f » — — — 


— — MS. 
; 8 „ 


11 


n 
IN | . 22 Ll 

Antecedents 1260-810-|-840==2gx =_—_ PV 

If 3 run ont 20: what ſhall +? facit VV 


Gallons. 15 Hour, Gallons. | Hours. e 
If 155 run out in 1: in what 9? facit 33. 


% Bo. 6 * 121 * 
— \ % by . y #3 3.3 3 


7 * ö 1 
23 5 ty eee LEON. LOT 2H: Pa BETS wb 
Ni 1% tt . x 8 1 , ? be <> $4 TS! 
| ſt E +4 ] ill 1 6 
2 | ; * þ 4. 
* ba & 
7 5 3, ; by +. p p 
' 4 then the ather wor FLEA RE TET £2 7 8 8 #; & © Hit +; TE 95 1. 
, * N * : 1 4 f * . 5 ' * - * o- * . 7 . | * 3 * 1 . * *. 1 . KS #.X £ * s 4 * * \ 
6 © x s * * ne _—_—_ - CT 2 — * - 3 a g : 
*. 8 , — | af * Ut 1 
„ 8 4 : oa” ; 1 5 
: * : * 5 9 
4 ? , + $3 N 5 t . 
on 


I . 7 N =, 4 * PF 
* » } 7 * 
+ "If of 
1 


14 . 1 ; - 3 

: 1441 — " gt LS - * 
As 25 - 1 48 1 5 0. 
„i 83 7 99 7 3 4 


* 8 + 
: F 
* * 


3 38 £ 4c 97 3 970 5 | 
| a od, LI. (15 
4 | Data more than 3 Numbers and Subſtradt ion edu. 5 


4. vs | | 3 | | | 
4 oftunting _ Example 1. A Gentleman in hunting an Hare, by their tracing in the Snow 


. 


n Hart. findeth that the Hare had 65Lengths of the Hound?s Paces before the Hound: 


* as __ (od the _ _—_— 8 . the Hound runneth but 6 Paces; but 
2 paces of the Hound are as much as 3 of the Hare's Paces: In how many paces 
: of the Hound ſhall he overtake the Hare ? 35 N 


Anſwer. Anſw. In 540 Paces of the Hound. Here are three Queſtions included. Firſt, 
Seeing the 60 Lengths were of the Hound's Paces, how many that made of the 
Hare's Paces ? Secondly, Since 2 Paces of the Hound are equal to 3 of the Hare, 
that is gain upon the Hare 1 Pace, how many 6 Paces of the Hound ſhall gain or 
be equal to? Thirdly, The Gain of 6 paces of the Hound known, the third 


Queſtion ariſeth, and is reſolved by the Quotient of the firſt Work with the 6 
Pacts, and the Gain found as hereunder is to be noted. 

© Hounds Haves Hounds Haves OEM 4 
If 2 Paces make 3 Paces: what ſhall 60 Paces ? farit 95 pace. LET 


6O | 3 
J 180 | 90 Hare's Paces. 
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Fund's : Hare 1 Fund's | | Hare's 


4 


If 2 Paces make 3 Paces : what ſhall 6 Paces? facit g 3 


* 9 Hart's Paces. Subſträct 8 Hare's Paces. 
Gain 1 


Hart's . Hound's |  Hares 


f 1 be gotten by 6 Paces: in ber many Hound's Paces will go Paces 
de gotten * ? facit 540 Hound's Paces, as ein | 


Av 68 : 90 + 540. 


1 2. A Gentleman 8 an Hare; * as uten as the Hound run- % Of hunting 
- neth s Paces, the Hare runneth 8; and 2 Paces of the Hound make 3 of the . 
Hare, and the Hound overtaketh the Hare in 540 Paces of his own : how many 
1 Paces had the Hare before the Hound? 
Anſw. 60 Paces of the Hound. Here alſo are 3 Queſtions to be reſolved, yet aufer. 
with this difference from the former Example, that as there Subſtraction was 
made from the Quotient of the ſecond Work, here the Quotient of the firſt 
Work ſhall be ſubſtracted from the firſt Nu mber of the ſecond Work; the reſt of. 
the Works are ſimilar to the for mer, as hereunder i s evident. | 


Hound: Nw © n Hen : 
If s Paces make 8 Paces: what ſhall 2 Paces ? ? "ou 25 be. 


{3% 


3 | = Hates ; Pawn. - 
DIA 2; propre 5 | 321 loſs: 


Hares md; ' ; Has Hound's 
if 3 Faces make 2 Faces: what hall f Face: ? Fact 3 3 Pace, 


*. 


0 Ban een N 


Pace Huonndꝰs Pacrs Hound 's 
If 2 Hound come of 5 Pace: of what comes 340 Hound? oy 80 Paces. 


I Jin N ö $9. x Wer ; 0 $ G 4 ; 14 2 4 ? 
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Thus, < as was : befote noted, 405 might be ſeen * 25 other inſtances) be- 
ſides the Rule, due conſideration muſt be had to the Nature of the Queſtion pro- 
N „ duly to prepare or diſpoſe the Data, and when to add and ſubſtract, 

c. in ſuch kind of Specifical Propoſitions as theſe are; to concludewhich, one 
Example more ſhall be added. TED 
A Worm in a Well 24 Feet deep, creepeth upwards every Day 54 Feet, and Q a Worm 
downwards ay; Night 4; Feet: in how many Days ſhall he weed Pub of the 4 Well ous of 


" Anſw. In 2117 Days. For in 21 Days the Dedudtion of ihe domnntind Mo- Anſner. 
tion taken from the upward, yet leaveth 1 9; Feet for the Worm to crawl up; 
And the other 45 Feet to make up 24 he creepeth up on the 224 Day, without 
any deduction, he being up r of a Day before Night. 
Here 43 taken from 57, leaveth ;; the Gain upward in 1 Day: Then becauſe the 
laſt Day he gets up to the top of the Well, there is no deduction to be made, but 


1 Night's deduction is to be taken from 24 ; and ſo 41 taken from 245 chere re- 
maineth 1 91. 


Fort. Day. Feet. Days. Day. Feet. Days. Feet: 
Then as . i n 199 ; 21% And as al + 39,5: 21 19 


1 
. 5 
* 
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And becauſe 19% Feet wants 43 of 24, this muſt be the Motion of the Worm 
the laſt Dey" in LY he 2 = to the wu of the Well. * 


Feet. Day. Feet. 
Therefore as 51 1 :: 4 


And this 12 is to be added to the 21 Days i in | which he got up to the 191 + Feet, 
ſo both make up 21:2 Days as before. 


Proof of Speci- Syecificks, beſides their Proof in Common with other Works of the Rule of 
_— — rte, (before ſeen in the foregoing Chapters) have their Specifical Foes” - 
4 Specifical Proof of the firſt ſort, is by turning the F ractions with Integers 
Of the firſt ſort. P gers all 

into Integers, and working therewith, 

This for Queſtions reſolved by the Dirett Rule of Three, IS to multiply the Nu. 
merator of the firſt Number of the three given Numbers into the Denominators of 
the Second and Third, and this Product ſhall be the firſt Number of the Proba- 
tionary Work. The Numerator of the ſecond given Number ſhall be the ſecond 
in this Work: And the third Number here ſhall be the Product of the Numere- 

| for of the Third, into the Denominator of the Firſt. 

But for Queſtions reſolved by the Indired Rule of Three, multiply the Nomen 
vor of the firſt of the three given Numbers into the Denominator of the Third 
and the Product ſhall be the firſt Number of this probationary Work. The Nu 

merator of the ſecond given Number, ſhall be the ſecond in this Work: And the 
third Number here ſhall be the Product of the Ay umerator of the Third ; Into the 
Denominators of the F irſt and Second. 


1 * 1 . W 3 8 ; 
; KH + 4 + 4 : 0 * # ** -. 4 = < F N * 
+a bed & 8 * 5 ; +» A > ; 1 ws Io ; 


Example in twoof the e former Inſtances ahve 


* 


"RP at 14, is as EY to 3b, by the Dire Rule: 


6. Ounces 9598 Onno a 3 
57 to 67, foi is 12 to 3, | by the Indie Rule. 


The Data being reduced into Improper Fractions, ſtand thus. 


Then 3Xx4x4=48. Firſt Number. And 11 * [ =11. Firſt Number; 
| 5. Second Number. 72. Second Number. 
15 X 2 230. Third Number. I 2X2X1 1=264. Third Number. 
* 3322 AS 11 "0.4 : 264 «8 
e dn 95 Firſt and Third oo" on god % 25 3,208 7 


"FE 4 3 


25 200% 


Specifical Proof of the ſecond Sort, is to turn the Grvditicals « or - Aſtrnomi- 
cals into Decimals, or Decimals into them, and ſo work the Queſtion in both; 
and compare the Reſolutions together; this may be ſeen in ſome of the Exam- 
ples wear þ wfought in their proper Place, ſo as fatther Inſtance 1 IS here parpoſe- 

| ly omitt 1 --* en n- 
Of the third : Specifical Proof of the third Sort, is by making two Queſtions and after Re- 
fort. ſolution, adding, ſubſtracting, &c. the Quotients that are to be added, ſub⸗ 

. ſtracted, c. according to the Nature of the Propoſitioͤn. 

Erample. Example i in the firſt of the former Inſtances concerning the two Poſts, "hep 


A travelling 18 Miles a Day, and 3 on the contrary 30, * were ange 
the third Da y 144 Miles. 


A 18 B.30 For as 1 SO 29 84 
| 3 3 And as 1 . 303: 3 8 
— — ; 
That Is . 9 | 7 


— f — 


Chap. Vl. The Rule of five Numbers Direct. ER... 

| Specifical Proof of the fourth ſort, is by working the Queſtions by their Ra- Of the fourth 
tio's, or by the Rule of Three; and the Agreement in their Reſolutions wrought Jet. 

both ways, declare their Operations right; and becauſe moſt of the Examples 

before are ſo wrought, farther Inſtances need not here. ddd — 


C x L 4 * 2 8 \ N 6 ; . 
© "3 0 . . 1 * by 1 » 1 2 7 3 1 2 # x * 4 ., *. 9 


ee eee eee "VE >" 
5 The Rule of | five Numbers Direct. | 


A FTER Specificks follow the next Sort of derived Proportions to be ſeen in Rule of fx 
A the Rule of five Numbers, ſometimes called the Compound Golden Rule, and Numbers. 
ſometimes the Double Rule of Three: - which latter Name is put upon it, becauſe the os. 3 | 
Propoſition may. be reſolved by a double Operation of the Simple Golden Rule, in Why Sy . 
oppoſition to which this is called Compound, But as the two Queſtions' are Com- Rule of Three. 
pound in one; ſo by the five Numbers given, from whence it took the firſt Name, | 
Reſolution may be had, and a ſixth Proportional found by one Operation. And | 
though they are reſolvable by two, yet differ from Specificks, as before in the Different fron 
n Chapter was, and further in this and the next Chapter may be ob- Pecifcks. 
ſerved. oA Yo WO i 2A © Wo NEO I MY 

The Rule of five Numbers is both Direct and Indirect; the latter is referred to Rule of five 


the next Chapter: to the knowledg of the other are conſiderable, NE Bhs 
ii $30 / a6 49h | * Preparatory in the right Diſpoſition of the Data: rect. 
Some things < Operatory in the Reſolution. n. 
„ -GPrabationary in.the Proof 
The Precepts Preparatory, may be theſe and ſuch. like. 8 
| 5 Eo, 1 the Direct. 


1. Among the Data diſcharge all the Numbers that are ſuperfluous, for ſome- 1. Al Sr 
time the Propoſition giveth five Numbers, when two of them may be diſcharged 9 to he di. 
us more than needful; and the Numhers reduced to 3, the Queſtion may be re- charged, 
ſolved by the Simple Rule of Three, * © | 
As, If 100 J. in 12 Months 55 8 J. what ſhall 1001. in 16 Months? Here 10 Exanp!e. 
in both Places may be cancelled, and Reſolution had without. : 

1. e Months. K Months. . 1211 

ener e bat nn s e en 


205 7 3: 01/7 35 uy A ELLE 142 3 
. ;) 32 107 : | 
- ' £1 . ps E-:1 "+71 1 a 5 s 440. 188 ren , . - 5. 2. How many 
2, Of the 5 given Numbers, let 3 be Conditional and Antecedents, or Sup 3 


poſitious ; and the other 2 Interrogative and Conſequents, correſponding to ſome 7,1,,,ogarive 
of: tlie former Antecedents; T0000 29703 9H 019 GS Gp OT e 
As in the former Inſtance 100. 12. 8. are Conditional and Antecedent, the Exanpli. 
other 100. 16. are Interrogative. And becauſe this latter 100 is Conſequential 
5 equal to the former Antecedent, 100 in both Places may be cancelled as 
tore. | [TOS "be be BET Ee een e | Et any 
3. Let the three Conditionals be firſt placed towards the left Hand; arid then 3. 7s place thi 
the two Terms on which the Queſtion depends, in the 4th and 5th Places: So as the Ns atight: 
iirſt Term be the principal Cauſe of Loſs or Gain, Increaſe of Decreaſe, Acti- 
on or Paſſion. That whoſe Sirname or Denomination betokeneth the Space of 
| Time, Diſtance of Place, & c. the ſecond and the third Term the odd Denomi- 
nation, which is unlike in Nature to all the other Numbers. Then let the fourth 
Term and firſt be of one Denomination; likewiſe the fifth and ſecond. | 
As in the former Inſtance, the firſt 100 being the principal Cauſe of the Gain, Exanz!. 
is firſt ſet; the 12 Months being the Space of Time, is the ſecond Number; the | 
81. Gain is the odd Denomination, and ſo ſet in the third Place: Then the latter 
100 J. Principal-Money anſwering in the Interrogative Part to the firſt Number, 


£63 & OR. is 


n 3 « 
— 5 - 
* 2 
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is placed i in the 4th Place: And 16 Months of like Denomination to the fecond in 
the 5th Place. 


4.Denninations 4. When any of the dender ſeem to be doubly denominate, the latter Deno- 


able which re. mination is to be regarded i in placing the N umbers, as before noted in the Direct 
— Rule of Three. 
8. Data wen If any of the Numbers be of ſeveral LE Denominations, as pounds and Shil- 
pi iy be re- lings, or Ponds, Shillings and Pence, Cc. reduce the ſame and his correſpon. 
ductd. 


Fourth, Second and Fifth: but if the third Number want Reduction, he having 
no Correſpondent but the Sixth not yet found, is only brought into the loweſ: 
Sirth whey Denomination given, without altering any of the other Data : And accordin 


| found, bow de- to the Third, or Reduction thereof, ſhall the Sixth Number when found ho * 


nominate. nominate. | 
6. Terms ij ab- 


6. Sometime the Conditional Terms given may be reduced to leſſer Pro 
a, * nal Numbers, and working by them will ſhorten the Work. As in the 2 — 
| . Inſtance, inſtead of 100 J. 12 Months, 8 J. may be taken; 501. 12 Months, 4. 
| or 25.1. 12 Months, 2 l. or 5 J. 12 Months, 85. or 5 l. 3 Months, 2 5. &c. 
3 fu 3 7. To find whether a Queſtion propounded be reſolvable by the Rude of fire 


the Direct Rult, Numbers Dire; z conſider whether the principal Cauſe of Loſs or Gain, Int bi 10 
or r. or Decreaſe, Action or Paiſion, &c. bethe odd denominate Number in "the Pro- 


poſition: For if ſo, then is the Reſolution by the Indired Rule as in the next Chap- 
ter; but if otherwiſe, by the Direct. As in Queſtions of Money, the Diret# Rule 


enquireth always for the Intereſt, and gives the Principal Cer the Indiret, for 
Stock or Time of Continuance, and gives the Intereſt. © 


8. Operation:to 8. According to the Nature of the Data, whether integers, Traction 8 ſo 


be as the NW jet the Operation be: And if any e rerrft be . mix ere Work in or- 
ef tir Dam ©. der to the Reſolution accordinglijyy 


A 


rag 51 The Premiſſes obſerved, the Reſolution be had by one o or two Operations i 
er 2 WOYRS. 


be Rule for % Operation, 90% 


in er. - - Mattiply the two firſt Numbers toj gether for the oy and the three laſt 
0 N umbers one into another for the Dividend; and diy 


ding, the one by tlie other 
the Quotient ſhall be the ſixth Proportional,” And anſwer th een : 


2 $. 


« 
\@ * 0 
ks 120 4 
— 4 


e o01 9791] end De Rule for. the Dol Work, ron 1 


22 39819 1 
How by two Take the firſt, third and fourth Numbers a a; as * the Direct Rule F 


Three for another Proportional: Then take this new Proportional for the ſecond 
Number of the next Work, and the ſecond and fifth Numbers of the five given 


8 | 
Numbers for the firſt and third Numbers of this ſecond Work, and the Quotient 


of this laſt working by the Jude of bans Gr anſwer the Queſtion firſt pro- 
pounded. 


* Intl Example 1. If 400 l. be put out for 16 8 at the Rate of 8 J. her Centum 


Der QT” Corcounting 12 Months t9 the Ta). 1 eee what will Fg 1 8 
come to 


date. Anſw. 4 Here the three Conditional Terms are yh 1001. thats in one 


. Year (or 12 Months): gains 81. and 1001. the principal Cauſe of the Profit or 
Increaſe, that ſhallbe the firſt Number; and the 400 1. being alſo principal Mo- 
ney the firſt Conſequent, and of like Nature to the 100, hall be ſet i in the fourth 
place; 12 Months the ſecond Conditional, being the Space of Time in which the 


ef Increaſe groweth, ſhall be the ſecond Number, and the Conſequent 16 Months of 


like Nature to be 12, ſhall be in the fifth Place: So as the: 8 J. 8 having 
2 five to parallel him, falls into the third Place. 
Py one Work, hen to reſolve the Queſtion at one Operation, multiply 100 into 12, the pro- 
- duct 1200 is Diviſor: And 8 multiplied into 400, and the Product by 16 makes 
the Dividend 51200, and after Diviſion 423 found in the Quotient, is denominate 


like the third Number, andi Is the Uſe-Money ma by ed. in 16 Months, at 


the Rate aioreſaid. 
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dent Number into the loweſt of thoſe given Denominations; as the Fir Wend 5 
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If the Operation be double, then is 1 & U 81. 5. the three Nolabes of By tw Works. 
the firſt Work, 32 the Number gotten thereby the fecond Number of the ſe- | 
cond Work, and 12 and 1 6 1 1 ang 28 . of the ſame Work : 

Thus, 


4 3 


| J. - A * , - 2 8 1 10 | Moms. B " * Months. i. a 
As 100 . 8% 400 %% As 1 gal: 16 447 
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Example 1. If 5 Guns in 2 Days ſpend 50 Barrels of Powder : What will 7 4 frcifcal , 
Guns ſpend i in 5 Dips, which ſp | art ll | 1 0 NA the L at x er th ſhot . 5 ? — of 'Powdes- 
Anſw. 140 Barrels of. Powder. . 4 e ain e n | * 


M 8 6 4 
Barrel 50 5 
* f 20 $A? \ 
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Example 2. If 12 Pennj-worth « of Wine [54 8 Ferſons at a Meal, when dranks..c .- » 


Wine is at 6 d. a Quart: how much Wi ine at 455 A Quart will ſuffice 40 Perſons 
that drink twice as much as the other k oh | Anfnet: 


I p 7 4 1 3 9 i 1 z F f | * | 
Auſw. 80 Pennywort th of Wine: | . 
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Wine 124. Perſons. dquart. d. Perſons. d. quart. . d. 
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Rule of five 


Provf of th The Operations of the Dire@ Rule of five Numbers wrought at once, and by | 
Nau abers Pr. the double Work, ſeeing they agree in the Reſolution, and identify the Anſwer, 


rect. prove each other, as by the Reſolution of the Gain of 400 J. in 16 Months 
8 wrought before both ways is made plain. 
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O .:: The Rule of five Numbers | Iadirect. 1 


* * 


Rule of fre HE Knowledg of this Indirect Rule of five Numbers, conſiſts chiefly in the 


Numbers In- Preparatory Fart rightly to diſpoſe the Data, for which theſe Precepts are 
dired. neceſlary. 3 ge | 


1. Al fe- · 1. Diſcharge all the Numbers ſuperfluous among the Data, as before in the Dj. 
ous Numbers te rec? Rule of five Numbers. ee eee eee 
2 2. Of the five given Numbers as before, if three be Conditionals and Antece. 
than, © dents, and the other two tnterropative and Conſequents, then diſpoſe them thu; 
Let the odd Denomination, which here will be the principal Cauſe of Loſs or 
Gain, Increaſe or Decreaſe, Action or Paſſion, Oc. be the. firſt Term, and the 
other two Conditionals the Second and Third, as in the Direct Rule of five Num- 
bers; and let the Second and Fourth, and Third and Fifth, be of like Denomi- 
| nations. — EN e ee | | 
3. How to place 3. But if there be four Conditionals or Terms of Explanation ; then place the 
them if there be ſingle or odd denominate Term in the firſt Place as before; the Term on which 
e 5 he Queſtjon depends, ſet in the ſecond Place; the Number countervailed by the 
th 15 located Term, let be the Third; the Number denominate like the ſecond 
located Term, place in the fourth Place; and then the other Term of the Daa 
countervailing the Fourth, and denominate like the Third located Term, will 
ſupply the fifth Place. 


+ 
. 7 


8 3 | 4 : TED > | 1 7 y os el P. : 
4. Sixth whes 4. Let the ſixth Proportional, When found, be always accounted of like deno- 


Wi; 


5 
T 


* 


und. hom de. mination to the Firſt, or the Reduction thereof if reduced. The reſt of the 4th, 


8 5th, 6th, 7th and 8th Precepts of the Direct Rule of five Numbers, conſider and 
"na veful make ufE of as occaſion ſhall require. = * 


The Data duly diſpoſed, as aforeſaid, the Reſolution will be had by one or 


e. 
Reſolution by x erations. 
2 two Operat 


. LA i NY Wo . 
The Rule for one Operation. 


Kow by i. | Multiply the third and fourth Numbers together for the Diyiſor, and the other 
three Numbers one into another for the Dividend; and dividing the one by the 
other, the Quotient ſhall be the deſired Number, and the ſixth Proportional. 


whCk 3x7) +. HY » ian "NC 
SR TE The Rule for the double Mor. 
4 : a . ; EF 1 


Hom by 2. Take the Fourth fotthe Firſt, the Fifth for the Second, and the Second for 
the Third; and the Quotient of this Work by the Rule of Three, make the third 
Number of the ſecond Work: and for the Firſt, take the Third of the Data 
4nd for the Second, the Firſt of the Data, and the Reſult of this Work by the 
 *. Rule of Three ſhall reſolve the Queſtion firſt propounded. 


1. be Inter 6 Months, after the Rate of 8. per Cen- 
tum per Annum: what Principal Money was deliyered to raiſe that Intereſt! _ 

Anſw. 400 1. Here being but three Conditionals, the Data is to be diſpoſed ac- 
cording to the ſecond Precept. And becanſe too is the principal Cauſe of Gain 


inthe Conditionals, and the ſingle Denomination, it is firſt Placed, the Year or 


Money. 


12 


— 


12 Months being the Space of Time muſt be Second: For! 8 the third Conditio- 


nal ſhall occupy the Third Elace. Then mult 16, becauſe agreeing with the Se- 
cond, be ſet in the fourth Place; and * 424 in the fifth Placey\being of like de- 
nomination — the Third, that is both Uſe- Money: So the Queſtion ſtands 


thus. 
If 1001. in 12 Months gain $1. what Principal-Money in 16 Months will 


* 


117 
Tien to reſolve the Queſtion at one Operation, 8 iͤ multiplied into 16, and © 1 Whrk, 
the Product 128 is, Niwiſor. The other three of the Data being multiplied, make 
the Dividend 51200 3 which divided b 20 128, give 400 as the Principal-Money to 
raiſe that Intereſt in the Time propoſed | 

I. Months. I. Moths. 1. . 
1% 1 „ 408. 


- 


. 4 2 
7 s * * * * * * . 
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" If the Work be fuble, then is 16. 444; 12 . three Numbers of the firſt 52 Wer +. 
Work; 32 the Number gotten thereby, ill be tha third Number of =” ſecond d © SN. 
endes theother Numbers TINT Work: Is 897097 7-16 Toh wn 


Work, and 
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Hexe is airy pe noted, that in this ä other Inſtances, though the On Wir iy wi 
65 on is by the Indirect Rule of five Numbers : 4 yet ade Xp 2 


Reſolution at one ti 
ble Work both are — reſolyed by the Dire Rule of Thr 
If the Conditional Terms be EY to "_ br a: the » Work at one Exon 
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454 y T The Rule of for Number Tui _ 1 abc 
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Specifics . . 
4 aal Que- Example f If it in 10 Days of 8 Hours long, a Man may journey 200 Miles: in 
flien of Travel. how many Days twice as long may he travel 200 Miles f * 


Anſwer. Auſp. In 12; * | O91 
| Days. tha: "Miles. Hiri. Miles. D y 7 
_ ns 3 2 „ abs. $00 . 12: 
Increaſed. 2 es '8 16 5 f „ T 
þ s Jaw TO 0 OE. | : | f | 
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167 * - 
n 40 20 1. 8 


r x Ws 2> If aepetayorthas Wine att y s — at a Meal, when win 


ey drink". js at 6 Pence a Quart :'how many Perſons that drink but half ſo much Wine at | 


Meal, will 20 pennyworth of Wine ſuffice when Wine is at 25 a Quart 1 
An . 40 * 


. . | 1 
d.quart.. ; d. Perſons, 
nt OZ A © © 4 *;: 20 © 40 
L. 
1 2—6=6 29-1 
960 
—_ wy e 21 04 SAY, 5101 Ben? 
5 bat b 1 e 70 tO ona 3 e 
—OA-Þ- under for Conditional are e pe. D 2d 
j i - 1% wie. 4 F 


Q. ej Faris ; " Cami 1. if 4d. of Paris be worth 5 d. mami, and 5 4. . 
Peuce. voy: how many Pence Paris are 15 d. Savoy ? 
Anſwer. Anſw. 10 d. Paris. Here two of the Terms, that is, both the Pence of Tournois 


Supe % are ſuperfiuous, and ſo may be omitted, and the en with three Numbers 
ers diſs» ſtand thus. 


— 5 | £ d. Savoy. d. p aris. d. Savoy. d. aris. 
% +. 4 3 17 >» 38 


| 6) 60 (104. Paris. 


And ſo will the Reſolution be, if the Data be diſpoſed according to the third 
Precept : Thus, 


d. Paris d.Sav. d.Tourn, d.Sav. d.Tourn. d. Paris. 
C61 EE. 4 9: 


| a 4s 8h > | | | 8 
92 82 0 e 1 7 , " 1 * x „ 10 „ 
8 5 6 2 i 5 we on # T 
— 25 ier. J ©. 19 
5 3007 4. Pari 
2 10 Paris. 
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Q. Of Angels 


and Crowns. 


will countervail 12 Angels ? 


Example 2. If 2 Angels countervail 20 s. Sterling, and 18 s. —— 3 Crowns 
= * *French: how many Angels will counteryail 10 Crowns f « or how many Crowns 


In 


; — c{{iwt dm Wt 0 > way, aw 
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chip VII. The Rule of five Numbers Indirett, „ 
in theſe two Queſtions the Data diſpoſed by the third Precept in the former -Nunters plated 

; Angels; being the odd Denomination, will ſtand in the firſt place, but in the 

utter 3 Crowns. The Term on which the Queſtion depends, to be ſet in the 

ſecond place, muſt be 10 Crowns in the former, and 12 Angels in the latter. 

The third Place bein filled with the Number countervailing the firſt located 

1, ſhall be in the former 20 5. and in the latter18s, The Number denomi- 

like him, placed in the Second, to be ſet in the fourth Place, muſt be in the 


te l e, 
© mer 3 Crowns, and in the latter 2 Angels. Then the remaining Number de- 


nominate like the Third, and countervailing the fourth located Terms, will be, 
placed in the fifch Place, which in the former is 18 f. and in the latter 20 
f wry THEN 4 | ? FFC -*F4 1 N . 
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Double Operation. Double: 
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The Operations of the Hidirec Rule of five Numbers, are proved is thoſs of pi if ihe 
ES ; 6 | V p th 
the Dire for the Reſolution by one Operation, and by two is the ſame, as by he] 4 
the laſt Examples wrought both ways is ſufficiently convincing. unbers It- 
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- Anſwer. 
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Fellowſhip 1 Few rT ES of Ge tnuch sene wiüh Geab with ſome particular Subig, 
* „* are next to be exhibitec; and among them firſt, thoſe Operations thats 


verſe about Fellowſhip, called alſo the Rule 40 pr, and Partnerſhip, becauſe Que. 


| * of Partnerſhip are reiten thereby. 
© E Without Time, & r. | 
The Smts Pin FAR be divided „ - © mal 
thereof. into four Sections, With diverſity of Time, $. 3.0' 


With Gverſity of Parts, $. 4. 


Without Time of 8. 1. Fellowſhip withoor Time, either propounds the ſeveral” Dizburſinan of 
we ü the particular Partners, and the general Gain or Loſs by their Traffique, and re. 
8 quires to know each Man's Part « or Share thereof: Or by the-general Stock and 
particular Shares of the Gain or Loſs, . » know their particular Disburſ- 


ments. 1.40 a 
7 3 5 To reſplve the Propoſitions of the firſt Sort, add all the Monies disburſed, or 
Firft, Stock in Partnerſhip together, for the firſt Number of the Rule of Three : Then 


ſet the Gait or Lofs in the ſecond Place; and each Man's ſeveral Stock et Diſ- 
burſments in the Third : And by ſo many Operations of the Rude of Three 28 there 
be Partners, tte Defire is obtained. 18 
NQ oſuc por. Example, Three Men, or A, B, and C, conſenting to trade tokcther makea | 
xs Cn Bank of Money, in which A disburſed 160 50 l. and C 2501. And trading 
therewith, (hey gain ed 3001. what is each Man's Part of the Gain? 


Anſwers Anſw. A601. "F'go and © tyol. Here 10011 50 25063 make the fil 
Number, 306 the Gain the Second, and the feveral Sums diaburſcd the Id 
Numbers, as followeth. 3 £1 

x Stoc E. 1 G * 8 * l. . I. L CG% 
A 100. As $06. 300 :: 100. 60 ER 
B 150 | 10 "IN ELL 

250 — , 60 K 4 
G 25 75858 7 5 

As 50 O. 300 :: 150. go — 1 
1 = B. 
4.500. a 
| V% gy ah 
« . ben 10 110413 42 EIO e 300 RSR 508, 1 


To reſolve th To reſolve the Propoſitions of the latter Sort, place the Gain or Loſ for the firſt 
frond Sort. Number; the whole Stock for the Second; and the ſeveral Parts of the Gain or 
Loſs for the ſeveral third N umbers, and proceed by the Rule of Three, as before. 


Q. Of each Part- Example. A, B, and C, made a Stock to trade with, and all laid in together 
xcr's Stoch, 560. wherewith they gain 159 1. of which at the end of their Partnerſhip, # 
took 401. B 50 l. and C601. what had each Man in Stock? 


Anſw. A 1491 l. B 1863 l. and C 2241, 


Chap. VIII. _ Fellowſhip. 357 
EE be 5 
As 1 560 :: 40 „1497 ae 1 
| | | 2248 5 1 
2240 15 
As 5 15 0. 560: : 50. 1863 Xx 
. _— 
As 150. 560 :: 60, 224 $49 
—— — : 2266 = 
3360 x5 


. 2. Fellowſhip with Time, fimply propounds the ſeveral Disburſments of the Fellowſhip with 

particular Partners at once, and the Time they continue in Stock, with the Gain = of four 
or Loſs in general, and requires to know each Man's Part thereof: Or by the 

| whole Gain or Loſs, and Particulars of the Stock, and ſome particular Partner's 

Time of Trade, requireth to know-the Time of the others Continuance : Or by 

the Gain or Loſs of ſome particular Partner's Stock and Time according to the 

Data, ſeeketh the particular Gain or Loſs, Stock or Time of another Partner: 

Or by Mixtures of thefe, propoſeth Propoſitions mixt.  _ = 

| To reſolve the Propoſitions of the firſt Sort, multiply ſeverally every Man's I reſolve the 
Money by the Time it continued in Stock; and the Total of all thoſe Products PP: 

added together, ſhall be the firſt Number of the Rule of Three; the Gain or Loſs 

the Second; and the ſeveral Products ſhall be the ſeveral third Numbers; and by 

ſo many Operations of the Rule of Three as there be Partners, Reſolution will 

. Example. A, B, and & disburſe as followeth ; viz." 4501. B 601. and C $801. 

And B drew away his Money from the Stock at 10 Months end: But A and C con- 

timed the Trade till 16 Months; when the Stock was broken up, there was found 

4001, Gain: what is each Man's Share thereof ? 1101 7 


Qoſeach Part- 
nes Cain. 


Anſw. 41192 l. B dl. and C 191% J. Aube 
4 50 * 16 = 800 As 2680 . 400 : 800 . 1193} 2500 
3. 60N 10 2 „„ 522(8 
| een ae 32000 * 
As 268 0. 400 :: 600 . 89%, (14 
60 | 256(8 _ 
24990 . 
24000 28 (891; 2. 
As 2680 4 400 :: 1280. PE WEE - 9 
e 2448(2 . 
; Fe $4212] 3 ; 
51200 268 (1912, "6A 


To reſolve the Propoſitions of the ſecond Sort, multiply that Partner's Stock, 7» riſolve thi 
whoſe Time is given by the Time for the ſecond Number of the Rule of Three. ſecond Sort: 
The firſt Number ſhall be that Partners Gain or Loſs; And the ſeveral third 
Numbers ſhall be the other Partner's Gain or Loſs reſpectively. Then proceed as 
before by the Rule of Three, and the Quotients of theſe Works will be their Mo- 
ney and Time multiplied together; which if divided by their Money reſpeQively, 

Eve the Time deſired. | 


Example. A, B, and C are in Partnerſhip. 4layeth in 200 J. for 10 Months, C. of the Tix: 
3 layeth in 3501. and C 1001. and tlirough ill Adventure ſuſtained the Loſs of of Trade, 
1601, Whereupon breaking off their Trade, 4 found himſelf a Loſer $0 1. 
| 1 3 . an C 241. The Queſtion is, how long the Money of B and C continued 
cock? | | „ „ 


6A Anſw. 


FE - OO Fellſſs : Lb. IV. paril. 


Auſwer. Anſw. B 4 Months, and C 6 Months. 
Stock. Time. 2 n 
A 200 * 10 = 2000, AS 80. 2000 :: 56. 1400 
r 5 
112% /%0 2200 age Mo 
hover vow | nths B. 
F (350 hs B 
A Loſs  CLoſs 
As 8 . 2000 :: 24. 60 
24 5 
N Bees 22. 4800 / 600 | 
4800,0 rt : 
. Suit, a o Months C. 


N reſolve the Io reſolve the Propoſitions of the third Sort, commit the Queſtion to the Rur 
_ third fort. af five Numbers, or the Double Rule of Three, Dire@ or Indire@, as the Caſe re. 
quires. 4+ / Hon ne mionos bc i TE Uh 
O. of the Stock, Example. A and Bare in Company: A puttethin 2401. and gaineth 50 }, in 
of 1 Partner. 6 Months: what ſhall B put in to gain 3ol. in 4 Mont? _ 


Anſwer, Anſw. 2161. | 9 | of "Int 
| . 1 Months . | Months. I. 4 J. | ; 
AS 240" » $1 <0 20" — 
ole Seo 
— EEE (215% 
; 432,00: 57 oj; wet 8 


75 r:folve the The Propoſitions of the fourth Sort are many and various: For ſometime the 
fourth Sort. Stock is enquired after, ſometime. the Time, and ſometime the Gain or Loſs; 
Propoſitions va- ſometime in general, and ſometime particularly of one or more of the Copart= | 
rioas. ners: And ſometime more than one of them is included in the Queſtion; and ac- 
cordingly the Data with much Variety mixed, as in the Examples following. 


-4 


Data 4 Stock, generally. 
1. Example, where areas Time and Gain, particularly. 
Oueſita, Stocks, particularly. 


Q.0f each Part= A, B, and C, traffique together with a Stock of 638 J. wherewith they gain 
ners Stock, gol. And A having had his Money in Stock 5 Months, B 8 Months, and C 7 
Months; the Gain was parted, to A181. B 121, and C 601. what Monies had 
each in Stock? ” | LS, 
Auſwer. Anſw. 4 1681, B 70 l. and C 400 l. ; 5 
Here, after the particular Gains are ſeverally divided by the Times of Conti- 
nuance, the Analogy is, „ 5 
As the Sum of thoſe Quotients to the whole Stock: 
So are thoſe Quotients ſeverally to the ſeveral Stocks. 


Gains of A 187 B 127 C 60 5 | | 
f —1 34 2014 — 087 3 Ja 11 871372 
Times 5 E 8 1 n a 


5 168 . Stock of A. 
% 13% . 64913 £15. 90» Joer ef FB. 
C84 . 400 . Stock of C. 


Stock of One. 5 
Data Time and Gain of Another. 


2. Example, where eg | 
| Quæſita, Stocks ſeverally. 


I 8 Qofeacb pgt- Ina joint Trade B putteth in 2001. more than A; z continueth his Stock but 5 
mr'sStock, Months, A 7: Months; they gain alike: what Money had each of them in 


Stock? | 


Anſw. A 400 1. B 600 J. | | 5 | | 8 | 7 
Here ſubſtracting one Time from the 6ther, the Analogy is ; 
As the Difference of Times, to the Stock propounded : 

So are the Times themſelves, to the ſeveral Stocks of each ather, 
Times of - — 

5 400. Stock of 4. 

17. 600 . Stock of B. 


As 21. 206 f: 


. „ Stoeks and Gains, particularly, 
3. Example, where are OY J Time, generally. n * 
3337 C Auaſita, Times particularly. 

Three are in Company, the Stock of A in their Trade is 168 1. of B7oJ. of o A 
C 4001. they gain 90 l. whereof A hath 18 J. B121, and C601. they 23 |; =- Tin 
their Stock ſeverally ; but all the ſeveral Times their Monies were in Stock, ad- 
ded together, make 20 Months: how long did each Man continue his Money in 
Stock * 05 | | 1 8 

Anſw. A5 Months, B 8 Months, and C 7 Monts. | 

Here abrreviate every Man's Gains with his Stock to the leaſt Terms, and take Anſwer, 
theſe Parts of any Number that will equally be divided by all the Denominators : 

Or if no ſuch Number come readily to mind, multiply all the Denominators one 
into the other; and divide the Product by the reſpective Denominators, and mul- 
tiply the Quotients by the ſeveral Numerators: And theſe laſt Products abbreviate 
with the Sum of them. Then the Analogy is; | =; 
As the Sum of theſe Parts, is to the whole Time given: 
So is every Man's Part ſeverally, to his reſpective Time. 


5 ä B. 8 + 
Gains 1813 126 60 3 3 5 1 
r e == 28135 * 202 
e ant... OI 20S IN0DD 
; | | 1 . . or 
1 | . 3 | | _— 1 
198600 7 196067 198007 5005 A. | jo 
: GE Ls onions WP EE e, 1 
28 35 6 1 8 32 * py 
100 e 2940 . 
— — P 
15 . Parts. Months. F 
Parts. Months. „„ ; Time of A. 
11, 20 131 » , . 


Stock and Time of one. 
Time of another. 
stock of a Third. 
Cons x — particularly. 
Stock of One, | 
Queſita Time of Another, 
Ain Company with B and C, putteth in 168 J. for 5 Months, B putteth in a O. of the Stock 
Sum of Money for 8 Months, and C 4001. for a certain Time; they gain 90 J. a Tine of 
whereof 4 muſt have 18 J. B 12 I. and C 601. how much was the Stock of B? Trad. 
and what Time did the Stock of C continue in the Company? 
Anſw. The Stock of B was 701. And the Time the 4001. of C was in Stock Auſwer. 
Was 7 Months. | | 
Here the Analogies are; As the Gain of one Partner is to his Stock multiplied 
by his Time: So is the Gain of the other Partners ſeverally to theirs; Which 
when found, is to be divided by their Time or Stock reſpectively. 


Data 


4. Example, where are 


Stock of 4. 168 As 18. $40 :: 12. 560f 7 850 
Time 5 | Time "of (ee. Stock of B. Y 
840 As 18 . 840 :: 69 . 2800 _ 
| ——o 7 Time of C. 


3. Example © 


1 of the Stock A joint Stock of A and B gained them, after the Rate of 20 l. ter Celis 


ar. muſt have ; of the Gain. B keepeth his Money in Stock 8 Months. 


480 1 © ea Fellowſhip. Lib. W. par. . 
| |  EStock and Gain of One. 
ma 5 


NE CD Time and Gain of Another. 
5. Example, where W Rate on the Hundred of Bot. 


| Stock of One. 
Queſtay Time of Another. 


of one, and Tine 


72 Annum, 50 1. apiece; A had 400 J. in Stock, and the Stock of B continued 


but 5 Months: what Money had B in Stock, and how long did A continue in the 
Company? 1 3 KARE 
ils. Aeon 7: Months, E put into Stock 6001 t. 
Here firſt finding the Gain of the Stock given by the Rate propounded, the 
Analogies are, VVV N 3 
As the Gain according to the Rate, to 1 Year: 5 
Ss is the Gain received, to the Time required. „ 
And then, As the Time of one Partner is, to the Stock of the other : © © * 
do is the Time of the Partner found, to the Stock of the other ſought, - 
As 100 20 :: 400 99 for . ien 
i! „ . ao 
5 00: Ou TE "es © 0 Time of A. 


* 8 


er,, © 27, 

„ 1 400 2: . 600: Sek 0 'B, - e 

|, Stock, Time, and part of the Gain of One. 

„ Tata 2 Time and part of the Gain of Another. 
6. Example, where afe Time of a third Partner.. 

Quæſita, Stocks of two Partners. 


Q. Ofthe wk Three Partners trade together. A continuing his Stock in the 8 Months, 
of two Part- . layethin 

4001. for 7 Months, and taketh + of the Gain: how much Money had A and 3 
in the Stock ? C | i ö | Go, | | 


Anſw. A 1681. and Bjol | ES 

Here, after adding the Parts of Gains given together, and taking the Total 
out of 1, the Analogies are; TE 

As the Part of Gain of one Partner given, is to his Stock multiplied by his 
Time: So is the Part of Gain of another: And alſo ſo is the Remainder of the 
Parts taken from 1, to his Stock multiplied by his Time. Which divided by the | 
Time, giveth the Stock of that Partner ſought reſpectively. 


Anſwer. 


3 + 5 = 145 Total. I — 37 = 3, Remainder. 


As 1 tt: 4 5 =( 5 
Time of A; 168 Stock of A. 
As, % / RE | 5 
2 » TT 300 : 5 0 
Time of B 8 8 Mork (of 
3 $. 3. Fellonſhip, with diverſity of Time, altereth the Stock and Time of ſome, 
Time of tb: Or all of the particular Partners continuance ; and thereby with the general Gain 
ſorts. or Loſs, requireth their due Proportions thereof: Or by their particular Gains or 
Loſſes, and Times of Occupation with the general Stock, ſeeketh their particu- 
lar Disburſments : Or by the Gain or Loſs of ſome particular partners, Stock and 
Time, enquireth the particular Gain or Loſs, Stock or Time of another Partner, 
according to the Data. 
To veſolve the To reſolve the Propoſitions of the firſt Sort, multiply the ſeveral Disburſments 
fiſt. of the particular Partners, by the reſpective Times thoſe Disburſements continue 
in Stock, adding or ſubſtracting for every Partner according to the propoſition: 
Theſe Products added together, ſhall be the firſt Number of the Rule of Three - 
And the Sum of the Prodycts of each Partner's Stock, multiplied by his * 
N ; | | | 14M, 


Chap Alſo 36 
Times ſhall be the third Numbers. The ſecond Number ſhall be the Gain or Loſs 
as betore. 326 METS 3 | 

Example. A, B, and C, trade together for 12 Mdnths* A putteth in pre- 0.07% b Pitt. 
ſently 401. and 4 Months after 30 J. more, and 3 Months after 2; L More. 5 at 15 2 ; 
firſt putteth in 1004. but 3 Months after taketh away 201. and 5 Months after 
20 l. more. C layeth down firſt 601. and five Months after taketh away 10 J. 
but . 8 after putteth in 20], They gain 5001, what is each Man's part 
the of? i e n . | | 1 . 4 : 


 Huſw. A164:551. B 188:731. and C 146157 1. Mg ?. 3 1k 
Stock. Tim. Stock. Time. © Stock. Time. 
1 4 = 10 (100 K 3 = 300 C 
N e ee eee RMS 236; 
20 55 V 1 20 Fr | 
r n 
W VV 
A 820 £69 gr MOR OG 5 5g * 
77 ͤ %% 16668. --- 5 | 
0 4910. 80 41000 — 64 164 A 
= 8 249 28 
| 1 1 183 
. of? Sh! 255 70 9 : 2 220188 4 
ige HGE 200] Of 0 View MOODS tin 200, j2-3b17 OE GE "RE "Y 
7 * l 4 3 ; 3 
0 0 s 2490 + 500 :: 730 146275 11 3 
\ : A wo 3 . 739 + hes Xx6|[46 : 
pres Io — 2- To - SY 36599 14 C. i 
O09 +» 3 bs, may 2 4 . 
3 : Saf - 249 \ 3 


| To reſolve the Propoſitions of the next Sort; multiply the ſeveral Gains or 1 reGlve the 

Loſs by the reſpective Times: the Total of theſe Products place for the firſt ſecond Sert. 

Number; the general Stock for the ſecond Number; and the particular Products 

for the third Numbers: And proceed as before by the Rule of Three. . | 
Example. A, B, and C, together hire certain Paſture-Land for 301. Rent: Q of the Pa. 

And beſides their joint Stock of Sheep, equal in Number,  feedeth there at firſt H Car. 

20 Oxen 80 Days; and taking them away, putteth in 100 other Oxen, which he abu Rent 

keepeth there 14 Days. B at firſt putteth in 40 Oxen 50 Days; and removing 0s. 

them, afterward putteth in 16 Oxen for 100 Days. C putteth to Paſture only 70 

Oxen, and keepeth them there, without alteration, 60 Days: what part of the 

Rent ſhall each Man'pay ? FIT Oh > 1 ry 


Anſw. 481.65. 8 d. B 10 l. and C 11 l. 13 5. 4 d. r Auſwer. 
Oxen. Days. HOren. Days. Otxen. Days. 
| 20 x 80 = 1600 40 „ 50 = 2000 Cox 60=4200 
100 X 14 = 1400 16 x 100 = 1600. 
; OG... 300 
„ "bs 108 »- $0 2: 10-4 36 
A pra,” 20 1 
 — i. 108\ 5115 
CCTV 
36 108 ; 
1080 


= Fellowſhip. 


1 J. 
As 108. 30 :: 42. 114 
13 


OE I. 


body ra the To reſolve the Propoſitions of the latter ſort, where the Time or Stock is gz, 


verſly given, as before in 2 f. of Fellowſhip, where the Time is fimply given: 

Let the Numbers be orderly diſpoſed, and the Queſtion committed to the Rule of 
five Numbers, Direct or Iudirect, as the Nature of the Queſtion requireth. 

8 4 4 Pa Example. A hixed Paſturage for 56 Bullocks 150 Days, and was to pay therefore 

gel, what one 3 . but meeting with a Market at go Days end, ſelleth off 40, and keeping the 

forall py, Remainder, taketh in 10 Bullocks of B at one time for 19 Days, and another 


i time 5 Bullecks for 12 Days; and hireth out Paſturage to C for 36 Bullocks for 65 
Days: what ſhall C pay for the ame? _ 1 \ 
Anſwer. Auſw. 131. For if 51. buy 150 Days Paſturage for 56 Bullocks, then will 131, | 
| buy 60 Days Paſturage for 36 Bullocks, by the Direc Rule of five Numbers. 

= „%%; ů . a. 

As 6 e eee 

| 84.00 390 24 

| 8 4 ( T 


If the Queſtion But if the Paiment of C 1.3 J. had been given, and the Queſtion had been, How 
SD = many Bullocks he ſhould have depaſtured there, then the Queſtion had been re- 
| ſolved by the Indirect? Rule of five Numbers. If 51. buy 150 Days Paſturage for | 
56 Bullocks: what will 12 J. buy for 60 Days? © 
Anſwer. Anſw. Paſturage for 36 Bullacks. 


Bull, Days. I. Days. Il. Bull. 
| go - 180 « $ 3; Gris 37 ©» 36 
| 56 * 5 
8400, 2 815 f ty 
2400 I | ay E 5 
— 4 E x 
198,00 —(36 Bultocks; 7 
1 1 — Bt 3 2 


3 [ADE eee 138. E nit 2163 bus; (lc Oct 
Queſtions may be Here may be a Mixture of the Propoſitions, as in the ſecond Section before. 


* i 

i 7 

„ a 

0 Vario 
4 0 
1 


due, . . Filbmſhpwithdiverngof Parts, isither when. certain Sn b ff 


1 „ Leg 7 vided among ſeveral forts of Partners, fo as Parcel of the Partners have their Vi- 
a. 0 4 0 . — | 1 l ay 
| 4 ; 2 videndin proportion to other Parcel of them: Or elſe when a certain Sum is to 


be divided among ſingle Partners, according to the Ratio of their ſingle parts: 


2 cal- LL... latter Soxt.is called Fractionary Fellowſhip, and ſtored with vaviety of Ex- 
ea, amples. 1 5 [STO x Bi 


l DP resolve be To reſolve the Propoſitions of the firſt Sort, multiply the Number of each 
'l fk Parcel of Partners by the Proportional Part each Partner is to receive, and the 
Total of theſe Products ſhall be the firſt Number of the Rule of Three; the Sum to 
be divided the Second; and the ſeveral Products the ſeveral third Numbers: And 
| proceed as before by the Rule of Three. | OFT" EE ade 
Q. Of the k- Exampie. Suppoſe in a Cathedral were 30 Canons and 40 Vicars, which have 
9 allowed to ſpend 360 J. per Annum But every Canon is 8 51, to the Vicar's 
31, How much then are their Annual Expences ſeverally ? 


Anſwer. Anſw. The Canons 2001. and the Vicars 160 J. 


2 


— 


— — — —: T 
— 2 — —ů—ů— = . . —  — - 
— . ET IS — — ͤÄ—•— . — — 1 


Canons 


; 
i 
8 
* 
it 
ll; 
+ 
1 


Cha p- 8 * 5 | E 1 MP. . . 4 ö 3 
0 * N It 85.2 iy ; e , "WA on Y - : . . : 
wy ; — — ; ky . ; ' ; Þ$ . 85 
Canons 30 X 5 — I5o 38 270. 360 : 130% 690 
Vicars 40 & 3 = 120. e bro Kenner 


„ K 480057 
| | & vw I . * l : | 2 
5 300. e 5400 5 re r 1 
; . 5 { 2900 Canons. | 
F400 er 
{ | IN , 6 There ent 4 8 IS | 4 
gee en e 0 
P n n us 
! 
| e ——( 160 Vicars. 
3 | R IT0 27 Ac 
ne rigs | 


Jo reſolve the Propoſitions of the latter Sort, take a Number that will equal- To reſolve the 
jj divide by all the Conſequents or Nenominators ; or to find one, multiply all Jim Sort. 
the Denomimators or Conſequents one into attather, or ſo many of them as be not 
equal Halfs of ſome other of them, and divide this ultimate Product, or the Num- 
der firſt taken; by the Conſequents ſeverally, and multiply theſe Quotients by the 
Antecedents or Numerators : Add all theſe ſeveral Products (or the Quotients 
where one is Antecedent) into one Total, which with the ſeveral Addends ab- 
breviate if it may be: Then with the leaſt Terms, or with the Total, and the 
ſeyeral Produds ar Quotients, if 1 be Antecedent, where they will not be ab- 
breviated, proceed as in the other ſort of Fellowfhip to the Work of the Rule of 
Tree. What other Neceſſaries occur are inſerłed, with the ſeveral Examples 
following. „ . 3FCͤ 8 

Example 1. A certain Man bequeathed to charitable Uſes 1001. to be divided & 0 « Lag. 
in ſuch Proportion, that A ſhould have :, B ,; and C 1: how ffrould the 100 J. be 
dirided according to thee Intent of the Teſtator ? = © = | 
Anſw. TVA N L. 8 304i l. and C 235 J. 1 Aiſwer. 

Here, and in all Queſtions of like ſort, the Ratis of the Data is to be minded, The Ratio of 
for otherwiſe the Queſtion were impoſlible, ſeeing, ? and + added to +4, after the the Data to be 
manner of Fractions, make more than the Whole, the - of 1001. being 501. 2 gong 
the; more 33; l. with 5 which 8:25 I. added together, make im all 108 J. 6 s. $4. * | 
But the Intent of the Queſtion being, that everptime Ahad : Pound, or Shilling, 
I ſhould have ef a Pound or Shilling, and C 5 ; 5s as to every 6 Pence A had, How to proceed. 
B ſhould have 4 Pence, and C 3 Pence: Wherefere-taking , , and 5 of 12, a | 
Number which will be equally parted by 2, 3, 4, or multiplying thoſe Conſe- 
quents together, they make 24; which dwided by'2, 3, and 4 feverally, giveth 
12, 8, and 6: theſe added together (their Antecedents being Units) make 26; 
which abbreviated with them, make 6, 4, 3, and together 13, like to the Parts 
of 12, This 13 ſhall be the firſt Number, and the other the third Numbers of the 
Rule of, Fines, as fellomcett n 


A * 5 
[4 4 WIE. 1 . * : 
_— » 4 : 4 


d 


121 x1 "yp S1 Dj 15 ai 
2 0 9 0 6 0 | | od 4%, va | 8 
3 = 8 247. 247 8 4 8B 

8 8 2 3 -d 0111.4 — —— 


6 — 0 46e A 
2 ‚ 43 
42 | 
8 + $057 I 
"4% 3073 400 'Y 
0 77 3014 9 
* i 40¹ 

77 5 
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when one bath to one Partner, I may, after the manner of Fractions, add them into one, and 


164 xi. Lib .nl 


whet Ar Port Example 2. A, B, C. and P, bought a Ship for 8901. and were to have their 


a Parts according to theſe Proportions, viz. A + and v, B and , C. 
* %: What muſt each Man pay? . - l 3 | : Aras 5 
Anſwer. Anſw. A 45751. B 2671. C1275 l. and D 385 J. 


What to be done Here, and in ſuch Queſtions where more Parts or Proportions than one belong 
eng Parts than work as before, or otherwiſe: After Diviſion of the Number taken, or the 
ultimate Product of the Conſequents, add the ſeveral Quotients belonging to one 
Partner together for his third Number of the Rule of Three; and in this Example 

becauſe 60 is a Number that will be equally divided by all the Conſequents, as in. 
to Halfs, Fourths, Sixths, Tenths and Twentieth Parts, I may take 60 to divide | 
by the Conſequents, or in multiplying the Conſequents to find a Number, I may 

omit 2, becauſe the half of 4, and 10 the half of 20, and take only 4, 6, 


and 20. 
1+ t 5+ 7% = 37 3 36 4. 
e atk 70 3 2 4 70 Song 3. :D, 
8 yy 3 7 
) 70 +» 0903: 16-— 8s 
—(30 fi ras 
4 U 534 
805 5 2670 
40 | | | 
. | 3204,0 
. 1% As 7% 8g0:: 21 1 267 1 0 
8 * 21 — — 5 
x3869f 
8 1780 inn 
| | 143 1869 0 : = © 4 | ; 
| TROY A8 70 .4/2i890.':7 10. 1295 20 r 5 
C —(10 =>. i | 8505 * 
, As 1 850 f 5 „ 38% fi 
"0 0ST ee eee e a50 (38 p. 
70 2670 1 


—— 


Q. % Sun o Example 3. The Sum of 300 1. was to be paid by A, B, and C, in ſuch Propors 


be paid. tions, that A was to pay 6 J. more than 2, B; and 121. over, and C $1. leſs than: 
what muſt each Man pay? HT: 4 
Anſwer. Anſw. A 10241. B 765 l. and C 1205 l. 


When tee s Here, and in thoſe Queſtions where there is Overplus-Money, or Money to 

Monty overpits, be abated 3 From the Sum to be divided, the Overplus-Money is to be ſubſtra- 

# to be avated. ed, and to that Sum the Abatement mult be added, and then proceed as before 3 
and to the reſpective Portions obtained by the Rule of Three, add the Overplus- 
Money to be added, and ſubſtra® the other to be ſubſtracte. 
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6% „ 00 2 0 "I 4 , 4 5 
bs i 7 i 38 7 fe K — GC. 
: 4 _ 
A 17 . I. 7 60 
18 3 3 | 9 1 
. — 870 — 
10 | EE 7 102} A. 
400 10 %%/₈⸗ œ—AÄf g . 296 21 1 - 6 40⁰⁴ 
2 ; 5 2 589; 3 
| — 4643 
580 9 ( 2 
as n+ 
AS 9 290 :: 4 » 1285 76 B. 
+ 28(8 
1160 0 - 85 
Fx 


Example 4. Three Owners of a Ship ſet her forth; the Charge whereof 4 C. ts, 
payeth v Part, B 300 l. and C, Parts of the Whole: how much Money paid Chae to i 
Land C for their Parts? and what Part of the Ship had B? and how much was a Ship. 
the whole Charge? | T „ 
Anſw. A paid 4001. C 900 l. B had , Parts of the Ship, and the whole Charge Answer. 
was 1600 J. | 1 - TE . E 80 
Here, and in others alike, where ſeveral Queſtions are interwoven, ſeveral yy i» pou 
things are to be done in order to their Reſolution : For firſt the Parts of A and C whex Queſtion 
being given, added together, and the Total ſubſtracted from an Unit, or the ve iel. 
Whole, diſcovers the Part of B; that known, ſeeing the Charge thereof is given, 
the Charge of the other Parts will be had by the Rule of Three which when found, 
added to the Charge of B, anſwers the whole Charge. | 


. „„ Remain. | 
Parts of 1＋ = 43 Unit, or 45 — 3% = # Part of B. 

3 | . 
Ad 5 2606-11 7 » ©4600 

Particular Charges. T 100 J. | 

A for; . gool. | . ( Charge of A for 5: 

B for . 3001. „„ | 

C for 4%, . 900, 3 


Total 1600. Charge. As 5 „ 5-006 


3 2700 9 
26, XxX6 1 


Charge of C for . 


Exaniple 5. Three Merchants have gained 100 J. which they divide in ſuch Q. & 64in per- 

manner, that the: Part of A was as much as of what B had; and ; Part of B td. 

was equal to < Part of C. how much had each Man for his Part? 
Anſw. A 5ol. B qol. Col. | | Anſwer. 

Here, and in ſuch others as before, any Number may be taken that will equal- 7, fot Num: 

ly be divided by the Denominators or Conſequents; and if none come to hand, by ter how gettey. 

their Multiplication as before ſuch a Number may be had : then accounting that | 

for 4, take the Parts thereof for B and C; and the other Partners, if more, ac- 

cording to the Propoſition : add all theſe na together for the Ts | 
| | | 6 C 8 | 


of the Rule of Three, the Number firſt taken, and the Parts thereof ſhall be 
ſeveral third Numbers, and the Sum to be divided the Second, as before. 


| Q of 4 Liga. ; : 7 
bdbequeathed 360 J. to be thus diſpoſed, viz. If his Wife, 
forth a Daughter, then his Wife to have = 


Anſwer. | 
How to get the 


Proportional 
Numbers. 


Fellowſhip. 


Denominators 2x 8 2 16. | 


#4 I. | 
A 16 . then is 8 =4{B. 


B 12; then 3 is 14 t. And as 1. 13 :: 1. 34. Ditz e. 
5 4 4 : , I. | 
C 708 - 16. 2: 26:70: ö 
. fp4 
As 32 . 100 :: 124. 40 : 
12807 + . 
* . 
$7 = 29 

320 4. $ Fade Pol 
— 10 C. 


Example 6. A certain Man on his Death- bed. by his laſt Will and Teſtament, 
5 being then with Child, 
brought forth a Son, then to his Son the ;, and his Wife © : But if ſhe brought 


» and his Daughter 2. And it haj 
pened that the Woman brought forth both a Son and a Daughter. Now the 
Queſtion is, how the 


n 3601, ſhould be divided, that the Will of the Teſtator 
' ho ed! 5 | | 1 | 


Anſw. To the Son 170331. to the Mother 1133]. and to the Daughter 


For here, and in ſuch-like Queſtions, Numbers are to be ſought out that bear 


ſuch Proportion one to another, as the ſeveral Parts propounded, the Intention 


of the Teſtator being, that the Mother ſhould not have = to the Son's Part, and 
to the Daughter*s part both, ſeeing theſe Parts added together would be 5, 
and ſo more than the Son's Part: But as the Son was to have +, ſo the Mother 

35 that is 8 as 3 to 2; whereby the Son is intended to have as much 


as much more; and the like muſt the Mother have to 
the Daughter. Therefore to find the Proportional Numbers of this Sort, mul- - 


as the Mother, and hal 


tiply the firſt and laſt Terms or Parts together, as here 2 by 3, which is 6, and 
this ſhall be the middle Number for the Mother's Portion. Then multiply this 
middle Number 6 by the leſſer Term 2, and divide the Product 1 2 by the greater 


_ Term 3, and the Quotient ſhall be the leſſer Term, and being here 4, ſhall be for 


the Daughter's Portion. Again, multiply that middle Number by the greater 


Term, and divide the Product by the Leſſer, for the greateſt Portion that is here 
for the Son; ſo 6 multiplied into 3 produceth 18, and this divided by 2 gives 9 


in the Quotient. And theſe Numbers found, are the ſeveral third Numbers of 


the Rule of Three, the Total of them the Firſt, and the ſecond Number the Sum 
to be divided as before. Dr 


the 


PR 


carl. Agi s 463. 


23= 6 Mother. As 19 2 9 170%, 25e (bolt on 
6x2=7(4 Daughter. a 605 547i I Mkt 
| = 09 Son. 324 . 1 
- zx60( 1131} Mother. 
2160 N "Is 2 | 
M15; $014; in 
1 24 40( 75 Daughter 
1440 a9. | 
Proof 36 


The proper Proof of Fellowſhip ( other than ſuch Propoſitions as are determin- proof of Fel 
ed by ſome ſingle Operation of the Rule of five Numbers, which have their Proof lowſhip. 
in common therewith ) is to add into one Total the ſeveral Quotients that anſwer 
the Propoſition; which if the Work be right, will return the ſecond Number. 
Asin the laſt Example 170131. 11313 J. and 7515 J. added together, make 3601. 
| the Sum to be divided. | | 


CHAP. IX. 
 ALLIGATION. 


e 
—S— 


EAVING Fellowſhip, wherein was a Mixture of Partners and their Stock; Alligation 
the next Subject Derivatives deal with, is the Mixture of Merchandiſes, as meth divers 
Corn, Wine, Wool, Metals, Medicines, Gc. under the Title of Aligation. Merchandiſes. 
Aligation is of two kinds, Medial and Alternate: Medial properly ſeeketh a Two forts of 
Mean in the Price, Quantity or Quality between the Extreams. And Alternate Alligacion. 
altereth the placing of the Differences falling out between the mean Price and the 
Extreams : And both propoſeth the Numbers and Quantities Homogeneal, or re- ey ., be 
duceth them into ſuch, and properly intendeth ſimple Mixtures, or thoſe done Homogeneil. 
but once; thoſe often repeated bein either Figurals, or continued Proportions ; 
of 3 more in the laſt Chapter of this Part, and che fifth Chapter of the next, 
nn Section 6. 


| Medial Alligation contains ſax Propoſations. oy _ the Pros 
3 | poſitions, 
Prop. 1. By the Quantities to be mixed, and the particular Prices, to find the . 7, fad th 
Price or Value of ſome part of the Mixture. Price of part. 


Multiply the Quantities to be mixed ſeverally by their own Prices, and divide Rule. 
the Sum of theſe Products by the Sum of the Quantities mie. 

Example 1. A Merchant would mix 100 Buſhels of Rye at 4 5. the Buſhel, with Q.of micellant: 
40 Buſhels of Barley at 3s. 6 d. the Buſhel, and 60 Buſhels of Wheat at 6 s. the 
| Evſhel ; and know what one Buſhel of that Miſcellane would be worth. _ 

Anſw. 4 5. 6d. For the Quantities 100, 40, and 60, added, make 200, and Anſwer, 
theſe Quantities multiplied ſeverally by the particular Prices, make 400, 140, 
wy 360 ; which Products added, make 900; this divided by 200, gives 4; 5. as 

elore, | | 


Quantities. Prices. as 
Buſhels. 5. ; GS Analaogy. 


Rye 1c0 „ 4 = 400 1 

Barley 40 „ 31 = 140 A585 200 900 331: 5! 
Wheat 60 x6 = 360 of 
2 53 


— —— — 


Exdimtle 


— 0 Lib. IV. par. Il 
O Ofthe Worth Example 2. Five Casks that hold 60 Gallons apiece, are to be filled with Wine. 
c f wit. J5 Gallons of Sack at 4 5. per Gallon, and 225 Gallons of White Wine at 
To 2 s. per Gallon': what ſhall ane Cask of this mixed Wine be wort 


Anfiver. Anſw. 71. 10's. For after the Value of 1 Gallon of the Mixture is foun as 
: before, to be 25. 6 d. the Value of 60 Gallons, the Content of 1 Cask, is ha by 
F —— Multiplication. — SD 35 x . 
Quantit. Price. ie: OW 
| Gallons. s. | 4 560 Gallons, 
Sack 75 Xx 4 = 2300 (1 k RY = 
TY: 5 4 — | 4. N 5 g 
i Wee e ene, ͤ e 
30.0 75¹⁰ 38 . 30 99 
h 150 
J. 7:10 5. 


2. To fnd the Prop. 2. By the particular Prices of the Quantities, and Sum paid ot re- 
 Luantity, ceived for a Mixture bought or ſold; to find what Quantity of each kind was 
bought or ſold. . . | 
Rule. Divide the Sum paid or received for the Mixture bought or ſold, by the Sum of 
the particular Price. * ; e 
O. of Pieces of Example 1. A certain Noble-man ſent his Servant with the King's Majeſties 
Money ſent fr Warrant to the Mint-maſter for 4000 J. and he muſt bring it in Pieces of 12 d. 64. 
Fo the Mt. 4 d. 2 d. 1 d. and he muſt bring of each ſort of Pieces a like Number: how many 
of each ſort muſt he bring? 5 8 
Anſwer Anſw. 38400 Pieces of each ſort: For 4000 l. brought into Pence, becauſe 


Prices. Sum paid 
e 12 d. | 400 l. 
: 8000 ._ © Ws 3 


Q. of Site Example 2. A Grocer ſold four ſorts of Spice, of each a like Quantity, but it 
old, how much ſeveral Rates; viz. Large Mace at 85. 4 d. per th. Cinamon at 6 5. 8 d. per th: 
J ant. Nutmegs at 55. per 1b. and Ginger at 2 5. per . For what he ſold, he received 
5 231. 25. The Queſtion is, how many Pounds of each ſort he ſold to make up the 
85 ſaid Sum of 23 J. 25. 1 | wx 
Anſwer. Anſw. 21 i. of each ſort: For the Prices given added make 225: and 23 . 
25. reduced into Shillings that they may be Homogeneal, make 462 6. which di- 

_ vided by 22 5. give 21 thas before. 


7 Prices. Sum veteived. 
Large Mace 85s. : 4 d. 231. 28. © th. © 
Cinamon 6 28 20 462 21 of each Sort. 
Nutmegs 1 12 460 22 
Ginger > 0 x - 22 
1 N00 462 | 


3. Toincreaſeor Prop. 3. By the Quantities of a Mixture, to augment or diminiſh the Mixture 
liſſen a Mixtire, proportionally. | | % 3 ; 
Rule, © Sum up the Quantities, and then by the Rule of Three, as that Sum is to the 
Avgmentation or Diminution : So is the Quantity of each Parcel of the Mixture, 
to the Quantity of the Mixture deſired. 7, : ; 
Q. of keene Example 1. In the Ointment called Vnguentum album Campboratum, there 15 
47 Ointment, put to Oil of Roſes Z 12, white Wax Z 3, Ceruſe 3 6, and Camphire beaten 
with Oil of Roſes 3 2; which reduced all into Drams, make 96 . 24 + 48 . 2- 
and in the Total 170. And if I would make the Quantity to conn 


= 


Chap. Xx. Alligation- 469 
Prams: how much of each Ingredient muſt be taken 
Anſw. Oil 11815 3, Wax 29+* 3, Ceruſe 50% 5, Camphire 225 . _  Abſwer, 
As 470 . 210 :: 96 « 11832 Oil. As i70 . 210 :: 24. 291% Wax, 

96 24 e e TRY e 
1260 7 840 2 BY 

1890 RES 118'* 4.20 7601 | 116 

200160 N 5040 2 22055 * 


As 170 . 210 :: 48 . 59:5 Geruſs As 17 . 210 :: 2 . 2 Camphire. 


48 1 "+: S.. ; 

1680 | 150 wy 0 3 l (8 S 
1 x99 8 ——— yu 4 * 
et. 50 
1006 ö§ĩͤ6 7 = OST 


Example 2. A Pectoral Pouder of 10 th. is made up with Sugar #6, Licorifh Q. of lifning & 
# 2, Anni-ſeeds 15 13, and Fennel-ſeeds h:: But 1 would make no more than Peder. 
bb of the Pouder ; how much of the ſeveral Ingredients muſt be taken? 


As 10. 4 7%. 6&4 Sugar,  * FDF 4 Licoriſh; 
ts. | . 4 3 
10 2025 a VVV 
A$ 10. 4 :: 11. 4 Annifeeds As 10. 4: 2. 4 Fennel-ſeeds. 
. „„ UDO was . 20 5 


4 
5 1 
100 0 BEMIS 


Prop. 4. By the Qualities or Nature of the ſeveral Ingredients in a Mixture, to 4 To find tht 

ind the Temperament or Emergent Quality of the Mixture, © eee 
Diſpoſe the Quantities of the Mixture ſeverally in Rows, ſetting orderly them gde. 

their ſeveral Qualities z multiply each Quantity by its own Quality. And if the 

— Qualities of the Ingredients be contrary, ſubſtract the contrary Qualities ſo mul- 

tiplied one from the other, as Hot from Cold, ' Moiſt from Dry, Cc. and ſet 

down the Difference of the Products. Then as the Sum of all the Quantities is, 

to the Difference of the Products, or the Products where no contrary Qualities 

are: So is an Unit to the Quality emergent, and always of the ſame Kind with 

the greater product where the Qualities are contrary. 

Example 1, A Goldſmith mixeth 20 Portions of Silver of 6 3- fine, with 5 6f Q. Of the fints 

87 fine, 5 of 10 Z fine, and 10 Portions of Copper; what Finenieſs ſhall the mel- "9 Metal. 

ted Maſs be of? © „„ . 


Jr. TT Males 
Quantities, Fineneſs. Rates —— 
Portions. . 3. 


Silver 26 M 6 = 120 V 

Silver 5 

Silver Fx 10 © T30 * 5; Fine: 

Copper 10 X © = 00 * 
r 1 LY 


Example 2. If the Species called Dianthus, be made according to the London t 
Diſpenſatory, and the Qualities of the Simples taken according to Sennertus in his ti 


Of the N- 
Diſdenſatory, the Simples taken 7 Diu 
ſtitutes, Lib. 5. Par. 1. Chap. 3. Parkinſon in his Herbal, and other approved thus. 
Authors: And it be enquired to know the Quality, Emergent or Tempera- 
ment of the Compoſition z then diſpoſing 3 the Quantities and Qpalities as 
6 | below, 


Anſwer. 


When anne 
Simples there is mixed, 


Dillſeeds ——————— 4 x 20 —0—3— 8 82 n 
126 ny 36 + 2. — — 
Hot. Cold. 112 | 
n 2 , Hot. As 126 . 138 22 1 „ pb 
Dy. Moiſt. * Temperament. 
178 — $4=124 62 £2 Dry. | . 5 
1 As 126 . 124 :3 1; "FR. . 
the When in any Cotapoſtion among the Simples ſome ny edient is 
then the Temperament of that Compound being firſt gotte __ 
Jome Compound. to be found in like manner. As in Maſtick Pills, becauſe a the Simpl 


icra — 


below, and multiplying 


5 All gation. 


in the firſt Degree and ſomewhat above, and Dry not full a Degree. 
| | Dualities. 
Ingredients. Quantities. bot; cold, mit, 1. 


perament, going Uo 


a 


Lib IV Par ll } 


 +thpedtively the die by the other, and ſubſti 
the contrary Qualities ce from the other, the Remains 1eft to be divided by 
Total of the Quantities, declare the Medicine of a fine Tem 


f 


5 


Roſemary Flowers 3 8, or 9 24 - —48— 0— 0—48 


Red Roſes 3 6, Or . 18 X O—I—0-<1 —» 0—18— o—18 
Violets —— 5 6, Or . 18 X O—I—2—0— O—18—36— g 
| Licorifh OY 6, or . 18 x 1—0=41=40-— 18— 0—18— 0 
| Cloves —— — — 4% 3208209314 O— - 12 
Indian Spiknard — — 4X 1—0—0—2— 4— — — 8 
Nutmegs k 4 2-0—0-2 -- 8— 0— 0— 8 
HEE 4* 3Z—0=0=—3 —12— 0— 6-12 
EV | Cinamon — — 4* 2—0—0—2— 8— 0—- - 8 
A Ginger. — 4 x 30-03 —12— 0— 0-12 
| Zedoar y — — — 4 * 220 —0—2 — WV ome . 8 ö 
Mace ———— 4* 20 - 2— 8 0- 08 
Wood of Aloes 4* 2—0—0—2— 8— 0— 0 8 
Cardamoms the Leſs —— 4 * 3—0—0=3 —12— — O- 
Anniſeeds .-. 4x 220 — 0 —1— 8— O— O— 4 


Hiera picra is uſed, which isa Compound, the Temperament among is firlt fan 
and nigh T of 


to be Hot in the ſecond Degree, and Dry in the ſecond Degree, 
Degree more: And then the Temperament of the Pills is found to be almoſt we 


Degrees Hot, and above two "Degrees . an a Dry. 


1 


— 


Ingredients. = 2 FORE 
ow a ag Rs = CX2=—2 = 12-1227 / Be 
Roots of Aſarabacca n—— -; — T3 12 555 Ni 
E * Spiknard = — —— — 6„1—2— 6 — 12 (+ 
E | Sall ron — — Nenn C == 
 (Aloes 12; 3.5 *. — 1 x 2. — 3,— 200 — 300.277 225 Dry. 
136 272 . 372 49 
Ingredients. Quantities. Qualities. Products. 
3 bot. dry. 5 
| Maſtich ——— 2 x 2—2 — - 4 
2 
2 Agarick _— 7. — LL 3 _ "> 
25 Hiera Simple 13 * —21—3 = 44 1 


eren RI 
e * * * 
nn Os, CR 


Prop. 5- By the Quantities of a Mixture; to find the particular Quantity of 3. 79 fd the 
S.. [2-redient in any Part of the Mixture. N „ N r * 
ff the Mixture be Simple, or but once, then by the Rule of Three, pig 
As the Total of the Ingredients in the Compotition is, to the Quantity of the Rule. 
Doſe, (or part of the Mixture propoſed ): So is the Quantity of the Ingredient 
ropoſed in the whole Tompolition, to the Quantity of the Ingredient in the Doſe.s 5 
Example. If 700 Buſhels of Wheat be mixed with 100 Buſhels of Rye: how Q. of Mifu- 
much Rye is there in one Buſhel of that Miſcellane ? e lane. 


Anſw. z of a Buſhel, that is 4 Gallon. | A 3 Anſwer. 
. Buſhels . 1 VVV 
What, : To d 
n. .  1]oo {a | 
Miſcellane : 800 JJoo\ * Rye. 


gut if the Mixture be compound, that is, often repeated, then the beſt way is Ir 4 compond 

to proceed by figaral Proportions, as afterward in the 16th Chapter. Otherviſe — — R 
thus, by the Rule of Three, proceed to find the Quantity deſired after the firſt 185 

Mixture as before, Then proceed accordingly to repeat the like Work upon „e . 

every Mixture till your Deſire be obtained. wierd write 
Example. A Merchant hath a Piece of Wine of 128 Gallons, out of which he 5 * 

draweth 16 Gallons, and filleth it up again with Water. Again, he draweth out — 

16 Gallons, and filleth it up again with Water; and the third time doth the 

like: how much Wine and Water was at laſt in the Ca? =” 
Anſw. 85 Gallons of Wine, and 42; Gallons of Water: For by the firſt Auſwer. 

Draught there was left but 112 Gallons of Wine in the Cask ; which filled up 

with Water, and 16 Gallons of that Mixture drawn, there was 14 of Wine and 

2 of Water drawn ont: So upon the ſecond Draught there were but 98 Gallons 

of Wine in the Cask: Then the Cask filled, there muſt be 30 Gallons of Water 

to make up 128. And upon the third Draught there were 12. Gallons of Wine 

more draw out, and 33 of Water; which 12; taken from 98, leaves 85 Gal- 

lons of Wine as before, the Reſidue was Water to fill up the Cagk. © 


128 RD OY 


Wine drawn out 16 Water put in. 


Wine remaining 112 at the firſt Draught. 1 * 
„ 478.206 . 2 Water run out. 
Wine remaining 98 at the ſecond Draught. 14 Wine run out. 
Wine remaining 85; at the third Draught. As 128,303: 16: 33 
a, . | -+c: US 
Vine. Water. 13 = os 
85* + 424 = i28 3 30 


' 188)a80( 3% Water run cut. 
6 

. ee 

| Now if the Queſtion had deſired to know the Quantity of Wine or Water in gyuntiyy of ea 

any ſmaller Quantity of the Mixture than the Whole; as ſuppoſe in 12 Gallons, 1 bow 

then the Analogy is thus: For Fre. 


Wine; 


Wine; As 128 +. 83 1 12 grit 


Water; As 148 „ : . 


N 


423 Z 8 4 Gallons i in 12. 
507 * 


6. To find the Prop. 6. By the Total of a Mixture, with the Total Value, and the Values of 
 Huentities nir the ſeveral ingredients mixed, to fin find the ſeveral Quantities mixed, ben un- 

ed, tho une qual h. equally. 
Rule.  _ Multiply the Total of the Mixture by the leaſt Value, ſubſtradt the Product 
| from the Total Valve, and the Wine is the firſt Dividend: Then take the ſaid 
BM leaſt Value from the greateſt valued Ingredient, and the Remainer is the firſt 
| Dirviſor. The Quotient of this Diviſion ſhews the Quantity of the higheſt prized 
= Ingredient, the other is the Complement to the Whole. And when more Ingre. 
dents than two are in the Compoſition, the Diviſors are the ſeveral Remains of 
the leaſt Value taken from the other. The Dividends are the' Remains left upon 
the Diviſions till o remain there; which will be one ſhort of the Number of Ingre. 
B 8 dients, and this defective Ingredient i is to be ſupplied as a Complement. And in 
| Diviſion no more muſt be taken in every Quotient, than that there win be let | 
_—_ for the other e . the laſt to leave Pe: many ch 


Example in za a. xture of 100 Ingredients. 995 
Q of S ” Merchant mixeth to the Quantity of 128 Gallons of Sack, which he 5400 


mixed. for 371. 3s. in which Mixture was Malaga at 6s. the Gallon, and Sherry at 4 . 
the Gallon: how many Gallons of each ſort were in the 1 2 
Anſwer. Anſw. 115; Malaga, 12; Sherry. g 
Total Mixture. , Total Value. 0 
6 s. Malaga. DS. i 
128 Gallons 5 Tas. s. Sherry. 7 37 J. 35. 232 (us Malaga. 
þ <4 Diviſor 2 3 DS | 2 i 
1 | 512 OW 743 Complement 122 Sherry. 
| es | 2 1 | 128 AE: 


= Dividend * 


Example, in a Company of three Sexes. 


| 

x Twenty four Perſons, Men, Women, and Children, ſpent 37 s. 8 d. whereo 
al e every Man was to pay FE every Woman 18 d. and every Child 8 d. how main) 
of each Sex were there? 


Anſuer. Anſw. 15 Men, 2 Women, 7 Children. 


( s P 7 * 
1 8 v2.4 
—— 4 0 29 f 
hag INI ation; 473 


c 24 d. Man. ) Toll „%%ͤÜ—¼5f beets. © 
—_— 218 4. « Woman 3786. = 448 is Firſt Diviſor. 
** _ LEE 15 r Second Diviſor. 5 


2 
*. . 


* N 7 
3 „ 
Hie « ©, 0. 


192 8 

— | | 6 | 

| 1 — 1414 FN 164 8 pz. 
Uri B110396 @ <7 LL bn 8 © > PS 
kN RH 192 428 4 1 Aue 2 0 by 404 b 1 © 5 A F 87 ton 
"Firſt e 260 e e . 
\ 5 & c 29 84 *s 
12000 oo 5 by Second Dividend - 20 2 Women. ; | —— — 
6 1 by 


1 | | Complement ge 4 Children: 
NX. Hs bividJ bot 224. 


Y 


'S + IQ) 5 


ve nn a mixt Sale at four Rates: f 


A Baker fold 1 12 Loaves of Bread of four Sorts, for 12 pence, Viz. Lene , Of Loaves 
n- * Penny-Loaves, Halfpenny-Loaves, 11 Farthing-Loaves: : how many Bread. 


4 " PA ONES 

-of each gart were there? 73 109919 351 +6435 Th (53 \ 334 NN. Nantes 1 = - : 
Anſin. 4 Tmopenny-Loaves, 2 W Loaves, 2 Halfpenny-Lowfesy and. 41 Fax Anſwer. 
ae $5 Sdiditols ens A 267 DRE S079 fon il 40 710 


* 85 105 : 5 538 ebe 5 ae mon boese 0 "4 75 {id + 77 2 ity 54 1 
Aug r eee et of oib ud ite 
Hahn | | 7 FieDiriſer, pen Ms 8 7455 11203 Genn 

os 

Second. Diviſor. Ar. 10 en! 7 "2 nt 107 Wen 

9 Piriſor.- to znoiftoyO) oz eil ws 


F OPT. 229 A 4 
4 4 10 11 4 AH 158 Lic — Ti; LY * 8 
2 i "Y 
25 F Pa 1 T4 2 hel 
l 20 guigaeHH ii off 
* * 31 IX 
| ; ks. 23.433 n } © {7% 
, 2 2 1 5 1 124 , * 5 Te 2 at IT; 
4 Twopenn ). 
Fg 
EVE” 
157”? 
ein n 
n 5 „ 
1 1a 
Ni . 2. 
* 


— 4 N 125 
12 7 


ein ws. Bn 
I 2% A 15 . 


re the Quelioiis fling der this Propoſition, two things are to be ne to be 26- 
t „ kia bn. 


firſt, When there is no definite Number of the Species al lotted to Fe had, , I the Num- 
(as was in the laſt Example, where the Demand was limited to four Sorts of bo aloreed be 
Loaves) there is no certainty as to the particular Numbers deſired: But the Que: certaix or not. 
ſtion may oftentimes be reſolved by other Numbers than thoſe found out as above. 
for in the ſecond Example above, if 10 Men, 10 Women, and 4 Children, ſpend 
at the Rates aforeſaid, the Sum of 37 s. 8 d. may be paid by them as eracliy, as * 
there be 15 Men, 2 Women, and 7 Children. 


Secondly, Sometimes a Queſtion is ſo propounded, that before: a final Reſolu- 2. Ifother Work 
tion thereof, ſome Operations of the Rule of Three muſt precede. Muſh precede R-. 


As a Merchant ſold 24 tb of Pepper, Ginger and Sugar for 48 g. viz. 4t of yy. 
Pepper for 9 s. and ſo much was 6 i of Ginger valued at; and 12th of Sugar 
was rated as 9 ih of Ginger: how much of each Sort was fold! 7 


Anſw. 18 tb of Pepper, 2 I of Ginger, and 4 thof Sugar. 


a 6 E | oo 45 


\ 5 | P 0 4 0 | 0 | 
| 47 4 e All gation. Lib. Wapar l. 
| B 6. . dg L . Se ; 
As 4 » ie nn 8 25 Pepper. a 6 „ Arr V N + 137 
1b h bro BB 1:80! : W. 5. il . 
Az „ $ #5 4: + 4 Gan. inn 1: © 
- 1 ob, N F. . thy 3 : et — Ty 
24 (54 aPoundof Pepper. ? 48 74 27227 Firlt Diviſor. 
27 15 2 Pound of Singer. > 2 36—27= 9 Second Diviſor. N 
168 £27 a Pound of Sugar. JT 3 
48 | 9 a 1 Divina 


ii DG 1 
1 648 © 1g 10 Pepper. 


—. — — - — 


Second Dividend 187 
Sccond Dividend 1 5 
PEE] „ 2 Singer. 
4 £ g I * is + +, 2% vi . 4 — ; 8 9 622 7 * - | 
ee eee, 2 edt 6 
| — 
1 4 + Y. a. . F 41 w'Y * « | us Fi * | 8 * 
* . 8 a — * : i 1 * * 1 2 x - 7 f 17 * [F CO * * , » a 1 2 1 i : 4 \ BY * * A 
. 6 9 28. 1 * 4 3 % N 2 1 — £3 % 8 . a 5 1 10 . * 494 R "of 4 us 5 « S, 1 | by 130 2 
y i LL T\#* 6&3 £4. %# l *% "BE 7 5 | | 
- * of 8 = K Cy 1 « ; 0 . : 7 * ; 
— BE . * # ; * rern 1 Ws» 2th „ 9 199 NFF wt 3 7 4 * TT us 8 6 7 rr 
NA v 4 en e tf be HH CLE wH„n„ ! TILES T7 we, 30. i N 
. of watb M * Y £55» 4 NUR * 290 * 114 J 51 * _ 71 Lord's * * - | » E 1 44 - 4 . 
Alligation Al- Alt c 


| iS | * N 
ernate Alligation, to declare the due Proportion of every Ingredient entrint 
erm. the Migture, doth alter or change the Places of ſuch i as l 
out between the mean Price and the Extreams, aſcribing that to the greater 
a Extream which proceeds from the Leſſer, and the contrary. And for better 
_ _ direQion, Lines ( called Zines of Combination) are commonly drawn to link or tie 
owa together a Number greater than the common Price to one Leſſer; from which 
Whence th the Name of All;gation was firſt borrowed, and afterwards became eommon alſo 
Nane of Alli- to Queſtions of Mixture reſolved by Medial Alligation, though there be no ſuch 
ation. ty ing or alligating the Numbers together, as in this called ernate; which from 
the interchanging of the Differences, was added to that of Alligation, to diſtin- 
guiſh the Species from that of Medial. _ FREE 
SATIN If 


"et ug * 
% 


Theorems. Neceſſary Theorems to the Reſolution. 


1. Let every greater Extream be linked with one leſſer. 


2. When either of the Extreams be Single, and the other Extreams be plural, 
the 1 7 Extream muſt be linked to all the reſt. os, 
3. It both greater and leſſer Extreams are not ſingle, then they may be linked 
ſo diverſly, that ſundry Differences may be taken, and diverſities of Anſwers to 


the Queſtion, yet all true. But if one of the Extreams be ſingle, there can be 
but one Anſwer. 84 


4. The Numbers being linked, take the Difference of each Number from the 
mean or common Price 


| and place this Difference againſt the Number he is linked 

to alternately. 0 : is ta 
5- Every Number linked with more than one, muſt have all the Differences of 

the Numbers he is linked to ſet againſt him. 85 „„ 


6. Thoſe Differences reſolve the Queſtion, when the Price of every of the In- 


- gredients is given, without their Quantities, and the Demand be to mix them ſo 
as to ſell a certain Quantity at a mean Rate. | 


7. But when a Quantity of one, with the Prices of all the Ingredients is given, 
and the Demand is to know the Quantities of the other Ingredients, then the Rule 
of Three is to be uſed. 5 * 


8. And when the price of every Ingredient is given, without any of their 
Quantities, and the Demand be to make up a certain Quantity to be ſold at a 
mean Rate, Then all the Differences added together ſhall be the firſt Number in 

the Rule of Three; the whole Quantity to be mixed ſhall be the ſecond Number; 


and each Difference apart the ſeveral third Numbers: And ſo many Sorts mixed, 
ſo many Operations of the Rule of Three, 


9. A Queſtion may be ſo propounded, as both ſorts of Alligation are needful 
tocche Reſolution. | | | 


Examples, 


e e 


Mean Ratt vis 
oF Oh SO EET SS 46 wh eigen N 223 | Z quired. 1 

4 Merchant hath Wheat at 28 d. the Buſhel, Rye at 20 d. Barley at 14 d. and Q. of Anett 
Oats at 10 d. and would mix the fame ſo as a Buſhel of the Miſcellane may be ſold 4. 


Examples, where the mean Rate is required according to the 6th Theorem. 


* 


fr 16 d. how much of earh ſort muſt be taken? 0p 8 
Anſw. Becauſe two of the Extreams are greater than 16, the common Price, Auſwet. 

and two are leſſer, the Numbers may be linked two ways, and the Mixture ac- 

cordingly different: For either to 6 Buſhels of Wheat may be taken 2 of Rye, 4 

of Barley, and 12 of Oats: or to 2 of Wheat may be taken of Rye, 1 pof 

Barley, and 4 of Oats. 


* 7 . — wa 4 2 . "a $ * 
7 : yo wp 4% I Buy & y A * A { ; "# 4 67 CY. N . <P * ? 12 
aa a REM bY „ g L i + 1 „ 1 } FLY 
8 # — „ # * 1 * 4 
a 971 HT x4 FW. # 4 E ; _ , * % 4 " 
$3 3 o s Þ& is +> * Gi „ © wt 3 1 * * 2 41 * 1 * * N p I. 7 s WW 4 | | hi | $: : , : 7 8 4 
; * : 6 "NI & 2 * 
8 6 Wheat. , C28 2 Wheat. 
” 4+ 0 + 3 „ 
. . ” $ { , % p 5 
NR Rye. HAS 15 130457 6 Rye, 
'* : «4 * 3 * 4 * 131 + # .£#* * 5 1 5 1 *+ 5 ” "I ; „ , 4 N , 
29) N 1 Ve. nien e RR Wo 4197055 
16 a | 1 ds 000 
14 4 Barley. t 12 Barley. 
| 8 n F FF : 49 wi {a * 4 
2 * 7 « 5 5 \ 0 13. watt >. 5 
10 12 Oats. 4 Oats. 
— 7 —— bees Hae 
„ o 7 J. Ay 5 & » ** F 
P=4S S * 4 24. 
24 Differencès. 234 Differences. 
FOES 7. WE. oo oy "Oe „ 4-0 
5 —— 5 1 (3 "gy # $ 1 7 g 2 . * — mon yn. 7 F , 


$ugar-Cakes are made with Sogar of 34 4. the Pound, Flower at 2 4 the Pound, & Of ei. 
and Eggs at 1 di the Pound: what Quantities of each may be taken to make the G. 
paſte worth 6 d. the poun?d̃ Lees atk 7 
Anſw. Eggs and Flower of each 8b, of Sugar 9 tb; for the Differences of 1 Anſwer. 
and 2 from 6, are 4 and 5, which added make 9, belonging to the greater Ex- 
ream, being ſingle, and fo linked to both the leſſer Extreams. © 


* 
+ 


9 - pf 8 Eggs. 1.1 
8 | 8 Flower. 
4-7-5 


* 
13 


"ad * a E 4 4 
1 8 * 3 
6a» 4.444 8 * & 
5 : 
Common Price 6 3 
- - 4 . by * * * 4 * * 1 > 
Ef. FT 4s ©. ACE! #3 ihe $ obo 
. F £ ; 1 « 1 : Pa. * + * 
2 4 4.5 4 1 FS 4% 


vt 
4 


— 


9 Sugar. 
— — 2 Vb 
25 Differences. 


* wn At 3 
* — i A F 75 + 6 
2 * 


Examples, where the Quantities of ſome Ingredients 
Theorem. | . 


14287 4 q * 
9 i N * 
1 1 1 * 5 


A 3 3 


P 


JI a . T3134 E ities 
| are required, as in the Ith Joe * 
of 3 0 ©] $51] Las of FAY . . 2 required. 197 ; 
Ten Buſhels of Wheat at 28 d. the Buſhel, is to be mited with Rye at 20 d. f Miſe 
Barley at 14 d. and Oats at 10 d. how many Buſkels of thoſe other Sorts may be la. 
taken to afford a Buſhel of the Miſcellane at 16 d ? 

Anſw. The Extreams being Plural, and Numbers the ſame in the firſt Example Anſwer: 
above, according to the Differences fituate by the different linking the Numbers, 
Þ ſhall the Anſwer be by help of the Rule of Three, in the manner following; ac- 
cording to both the above-mentioned Varieties, - ; 


& 


d. | | ” Analogy. 
4 «8 _ "Ai. 25:10 33. Bye. 
b 4 Barley. | As & .. 45+ to » n Barley: 
10 12 OGatss. AS. 6 12: 10. 20 Oats. 
4.049 : 4 ie e 
1 8 Harker, | AS 2 . 12 :: 10. 60 Barley. 
10 = 4 Oats. As 2 : 1 {15 10 . 20 Outs. 


/ 


One hundred Quarts of Canary at 12 d. the Quart, are to be mixed with Mala- G Of Satk 
da at gd. and White-wine at 6 d. how many Quarts of the two latter muſt be mize. 
taken to ſell a Quart of the Mixture at 10 d ? 


Anſw. Of each 40 Quarts : For one of the Extreams being ſingle, there can be Anſwer, 
no Variety in linking the Numbers. „ | 


16 


e 


* " 
14 . f * 
7 * 4 — 
* 24 wad « 6 
Sc Ss Wy. - 


—"_— 1 5 ; Canary 455 Fo : 1000 40 Malaga : 
. 4 þ 
. + Se 


3 5 i ; 
1 g , Þ 
122 4 # rg e 
5 $ IF" 5 AA. * White. 174 R SAEATRSS ; | £7 1 \ 
200 200\ . * 
1 « 1 14 * 1 
, * $4 9 FX © 2: 
S 7 4 8 7 1 0 1 4 ; x 


, N . ? 
* - 
. ; PM 4 - 1 14 8 * 
" Sf FE 4h £1 4 * „ * KS# 1 1 * — 51 # 4 1 - * ; 
o #4 2 $5 1 : 72 «4 $33 YY _# 4+ 8 ; 141 14 4. * * 8 1 O0 9 45 4⁰ 
: a % © # 


Nuantities at a Ege, where the Num art required at La mean nate, eur. to the 10 


— 3 Theorem. 10 7 
2 7 Wool A Clothier is to mingle 156 Su of Wool of at ning vix. G of 8 
mixed. 18s. the Stone, Blew of 14 5. Green of 115. and White of gs. how nad of | 
each may be taken to make a Stone of the Mixture worth 125 
_ Anſwer. Anſw. According to the Differences of the Numbers Pony linked more or 
„ leſs may be taken © f each fort : * . 1234] Noi! . | 


As 12. 156: 11 wy "White. 
1 As 12 0 156: — „26 . 

"AS 12 0% 1 NM = 

As 12 156% 3 39 Crimſon. 


8 2 — o 
wy * 5 * "% . 7 2 * 68 n * ; 
* oo ? 2 x Fl , ; 4 * , £ >E ASS BD : 
* f L 1 43 IP, * * 0 5 5 % I F 2 
x* wh A 3 * Y * 264 a * 5 A 1 LX 4 * 43 


| Mm As „ a6? White, "48 
As 12 . 16 6 78 Green. 
As 12. 156 :: 3. 39 Blew. 
As 12 . 156 :: 1. 13 Crimſon. 
SAIL 1 65 b . - "8" - ii CLOUT; 


. * i : 
' * 
* b 


Q. of S,, A Goldſmith would mix DE of in. that the Mixture might hold © out 97 
mixed. Fine; and taketh of ſundry Sorts of Silver, as ſome of 4 Z Fine, ſome of 5, of 
Oey 1” 85 with others of 11 and. 12 U. Fine: how much of each ſort map be 

3 Ac) ken 
Anſwer. "__ Anſw. If the 11 55 be alligated to 4 and 5, * the 12 3 to 6 and 8. then mul 
de taken of each 4 and 5, the quantity:of 7: lb, and of each of 6 and $ the 
"Quantity of 1147 lb, and of. 11 gk Fine 35% tb, and of 12 3 Fine 153% 


JJ/J%JJ%%%%%% „ — ge yranac 
2 * SE | 2 | As 23 90 2:2 7:3 of 4343 
6 3 The like 72308 154 FP 065 5 
8 | 3 As 23. 90:: 3.1 2? of 6 53. pins” 
11 +5] 9. | The like 1137 of 8 POT 
12 3] 41 & 23. 90 :: 9 334 of 11 3 
| 3 As 23. 90 :: 4. 1544 of 12 351 
Data diverſi) Otber Varicties of alligating the Data in the laſt Example. 
alligated, : 1 8 | 
3 3 4 2-+3 5 
3 13 2 2 
2 2 *\8 2 12 
12 1 1+3+4+5[13 
| 3+4+5 12 12 $ 5 


Differences 24. n | Differences 29 


4 5 
9 


1-33 


Differences 30 Differences 23 
4 
773 5 
\ 243 Is] 
2 ＋3 19 
IF3741 81  1+3+a+5113] 
Differences 35 Differences 39 -- 


" Beſides theſe, the Lines of Combination may be otherwiſe drawn, according E$ 
23 more or leſs of any one Ingredient is intended to be uſed : For by Alternate Alli- 
zation the Quality of a Mixture may be augmented or diminiſhed; or made finer 
or coarler at pleaſure. 0 ; 85 
* me where both Sorts of * are needful, r to * ninth Theo- - In 4 
A Mint-maſter hath 10 Penny Weights of Gold of 18 Caracts. Fine, 20 of 19 C. of Gold 
Caracts Fine, 100 of 21 Caracts Fine, and 120 of 22 Caracts Fine; and he would allajed. 
mix them fo, that every Penny-weight of the Mixture 7 be 20 Caracts Fine: 
whether doth he need to mix any Allay therewith; and it any, how much? 5 
Anſw. Firſt by Alligation Medial, the Mixture of the Data will be found 21 anſwer: 
Caracts Fine, ſo as there muſt be fome Allay, Then by Alligation Alternate is 
| found, that for every 20 Penny-weights of the Gold muſt” be taken 14 Penny- 
weight of Allay : So as for the whole 250 Penny-weiglits of Gold, muſt be 15 
penny- weights of Copper, ot other Allay. 1 . | 


Medial. Alternate, © 


10 „ 18 = 1998  @&2i% 20 Gold. 
20 X 19 = 380 : ; te BO: J Re EE Of, 
ioo x 21 = 2100 | e 0 4 1* Alla. 
120 Xx 22 ==, 2640 | 77 VI RS, 5 
— ____—— eee e 4 30 9 
2510 3300 | | | 7 Rs 
4 250 
5300 215 Fine. . 
"IF 20 Jzoo\ 15 Allay. 
27 a J 065 1 0 NE _—_— 


A Phyſician hath a Medicine compounded of Simples, Hot, Cold, and Tem- Q Of compoind 
perate ; that is to ſay,” 8 3 Hot in the third Degree, 1 3 Hot in the Second, 1 3 din. 
Temperate ; 2 3 Cold in the Second, and 2 3 Cold in the Fourth; and would ow 
compound the Medicine to make it Hot in 15 Degree: what Quantities of the In- 
gredients muſt be taken? 3 10 . 

Anſw. By Medial Alligation, the Temperament of the Medicine is found to be Auſwet. 
Hot ju the firſt Degree; and then as the Numbers be linked together by Alternate 
Aligation, the particular Quantities may be taken to make the Medicine of the 
defired Temperament. 3 8 5 1 


6 F Medial. 


= . Allig ation. Lib. 


Hot 15 115 + 26 ; Hot 3 37-88 
eo = 5 Hot 2 | 
= 0 | 1 Temp: 0) | 
= $ $12 3 | Cold S 
= 15 Cold 4 


Differences 14 
| The Differences happening to equalize 
14 1 Hot. the Quantities, the Differences ſerre 
14 for the Quantities to be taken with. 
out farther workxk 7* 


Proof of Alli- The uſual Proof of Aligation is according to the Species thereof: Thoſe of the 
gation, Firſt, Second, Fourth and Sixth Propoſitions of Medial Aligation, have their 
Of the 1 24 Proof by Multiplication of the Quantities mixed by the ſeveral Rates or Quali- 
| - 6 2 2 ties thereof before Mixture; and the whole Quantity or Quantities ſo mixed by 


the new Rate or Quality; which when the Work 15 right, will be both equal. 


As, in the firſt Example of the firſt Propoſttian, 1 atk: 

TT” . Buſhels 200 : whole Quantity, © 

Rye 100 %4, =406. _ , . TO 
Wheat 60x 6 = 360 „„ | 
20 d. IS goos.orggh. 


24a inthe laſt Example of the ſecond Propoſition, | 
Tln. Cindmon, Nubmegs. Ginger, 


3 


ei 4g e oC $6 0: 202 2h, Tel Prion; lo Em Et 


e e Hoa . 
. . 1 

175 ＋ 140 ＋ 105 þ 42 == 462 or 231. 25, x 4 

of the third Thoſe of the third Propoſition in Audial Alligation, and thoſe alſo of Alligatio 
Medial, and of Alternate, generally are proved as Operations in hg; before, by adding all 
Alternate. the Quotients together, to return the ſecond Number or Total of the Quantities 
mixed. Nevertheleſs thoſe of Aligation Alternate may be proved, and it ſeems 

the better way, as others of the firſt Propoſition in Alligation Medial, by multi- 

plying each Quotient by the Rate or Quality thereof before Mixture, to agree 

with the whole Quantity mixed, multiplied by the new Rate or Quality. 

4s in the firſt Example of the third Propoſition. 


001i. Wax. Cruſe. Campbire. ' Total Quantity. 
Qatients 11835 + 2947 + $94 + 2:5 == 210 Second Number. 
And in the firſt Example of the Work by the 8th Theorem. 
> White. Green, Blew, Crimſon. Total Ouantity. 
Quotients 78 + 26 ＋ 13 + 39 == 156 Second Number. 
And bythe Rates thus. 3. 50d yam 224 eine 
. 156 TROP Quantity. 
Green 26 X 11 286 12 5. New Rate. 
Blew X13” 193 - 312 
Crimſon 39 x 18 702 1 
156 1872 ==> 1872 or 93 J. 12 5, 


1818! 


S Barter and Exchange. | „. 
Thoſe of the fifth Propoſition, and others depending on Propertions; admit of Of the. th 
proof with them by reverſing the Queſtion, 95 4. - a 
| As in the firſt Example of the fifth Propoſition. 1 5 
Baſh of Miſcellont , © „ % Mel. 04 
if x contain : How much Rye is contain'din800? Auſw. 100. 
As E ns 22 80 10606 (1s 


Thoſe reſolved by both Sorts of Aligation, Medial and Alrernate, have their of : 
Proofs reſpectively where any Difference * ee 


wh th. 4 — 
— 


—_— 2 23 7 _ 
— . a 


CAP. X. 
Barter and Exchange, 


B OTH Barter and Exchange agreeing eſſentially, are placed together in this Barter 42d Ex- 
Chapter: For Barter is but an Exchange of Wares or Merchandiſes one for 4 how 
another: And Exchange a Barter of one ſort of Money or Merchandiſe for ano- TY > 
ther; or the ſame Merchandiſe by the Accompt; Weight or Meaſure of another 
Cone og mon: on VVV „ 
Barter, (vulgarly called Truck and Scoſing) and the Concerns thereof relating Barter bow 
to the Exchange of one Commodity for another, fo as the Merchant may fave his caled. 
own, have Part in Money, of get ſome Overplus by the Bargain, may be com- 


_ prifed under the 10 following Caſes. : - Caſes thert- 
Caſe 1. If the Price of both Commodities be given, to know how much of one 1. Oe Quantity 
Commodity may * for any Quantity of the other. rer andthei, 
By the Rule of Three, get the Total Value of the Quantity to be exchanged, Rule. 
and afterward by another Operation of the ſame Rule, get the Quantity deſired. 1 
Example. A and B barter; A hath 24 Broadcloths, at 101, the Piece; B hath Q. of Wheat 
Wheat at 5 s. the Buſnel: how much Wheat will pay for the Cloth? i Cloth. 
- Anſw. Firſt the Value of the Broadcloths is found to be 240 J. then at $ 5. the Anſwer. 
Buſhel, 2401, will buy 960 Buſhels : And fo much Wheat ought A to have, or elſe 
will loſe by the Bargain, — „ 5 0 


Cloth. © þ Che. . Bastel. l. bifhes. 
As 1 , 1011 14 246 , 00 


"2007 „%%% 1 5 Jaboo( 560 Ex 


| Caſe 2. If the Price in ready-Money, and Barter-Price of one be given, to 2. Bartet-prict 
know the Barter- Price of the other, and how much at that Price of the one Com- of one for the 
modity may be given for any Quantity of the other. GVV 
See what is gained on the Shilling, Pound, Hundred, Cc. by the one Party: Rule. 
then by the Rule of Three the Gain or Overplus of the other is found, as alſo the 

Example. A and B barter, A hath Raiſins at 30 5. per C. ready Money; but in Q Of Sugar jor 
Barter will ſell for 40s. per C. B hath Sugar at 124. per tb. ready Money, but Raiſins. 
would gain proportionally to the other : how therefore muſt B rate his Sugar in 
Barter ? and how many tb. of Sugar may he give for 4 C. of Raiſins 0 
Anſw. The Gain found by the Queſtion to be 10 5. in 40 5. he firſt Queſtion Anſwer. 
ſtands thus: If 30 f. gain 10s. what ſhall 1 s. which is the ready- Money Price f 
the Sugar? and by the Work 4 d. is gained: So muſt the Barter- price of the Su- 
gar be 16 d. whereby the firſt Queſtion is anſwered, Then if 16 d. buy 1 ÞÞ. of 
Sugar, 8 J. (the Barter-Price of 4 C. of Raiſins) ſhall buy 1 20 tb, of Sugar; which 
anſwereth the ſecond Queſtion. 


As 


* 1 N 0 2 I x L ; * 
480 | + Barter and Exchange. Lib. IV. Par. II. 
.. As % % e een ee 
| | A | | =: | ; 8 
A Ready-Money Price 30 B Ready-Money Price 1. 0 
Barter Price 40 Barter Price 7 
Difference 10 e Difference 0 TT : 
3 5 \ A ; — 
C. . . 4. | S. 15. 4. f 15. *; 
— — —CTCC. AY'TY" 1:2: T60-, 120 . Sugar. 


8. Ready-Moncy Caſe 3. If the Price in Ready-Money, and Barter of one Party with the Barter. 
bun oe n price of the other be given, to know the Ready- Money Price of the other, * : 
— — much at that Price of the one will countervail a Quantity of the other Com. 

modity. | | 
Rule, Find by the Rule of Three the Ready-Money Price deſired ; and by another Work 
| of the ſame Rule the Quantity ſought. 0 | 

Q. Of Salt fr Example. A hath Salt at 4s. the Buſhe! Ready-Money; but in Barter will haye 
Wine, 45. 6d. and willexchange with B for Wineat 18}. the Tun : how is the Wine 

| rated in Ready-Money ? and how much Salt ſhall B have for 3 Tuns of Wine? 
_ Anver.  ÞAnſw. By reſolving the firſt Queſtion, 16 J. is found to be the Ready-Money 
Price of the Wine: And by reſolving the ſecond Queſtion, for 3 Tuns of Wine z 

| ſhall receive 240 Buſhels of Salt. | i 


3 L 1. . Buſhel. I. Buſbeu. 
AS 45 . 4 :: 18. 16 Tuns 3 * 182 54 As 45.1 :: 54. 2410 
„„ 20 I - 20 <3. 
360 | | 1080 5 
= 5 5 91080/2160 <7 5 
9NI1440 / 28807320 a 2 .— 5 240 Buſhels, 
ISS NMEE Tos 


4. Gainsonthe Caſe 4: If the Rates, both in ready Money and Barter, of both Parties be 8. 
10o, whichthe ven; to know the Gains of each upon the Hundred, and which is the greateſt 


mw Gainer. 9 „ 
1 After the Gains of each Party on the 100 is found by the Rule of Three; ſub- 
| - ſtra& the one from the other, and the Difference ſhall be the Gain of one Party 
above the other. | „ e 
Q. Of ki r Example. A and B will barter : A hath Figs at 24 5. per C. ready Money; but in 
Ginger, Barter will have 30 s. 3 hath Ginger at 41. 5 s. per C. but in Barter will have 41. 


15 s. per C. how much did each gain on the 100 by the Barter? and which muſt 
have Money of the other to ballance the Barter, and how much? 4 
Anſwer. Anſw. A will be found to gain 25 J. on the 100, and B but 11 J. 15s. ; it fol- 


| lows therefore A is the greateſt Gainer. And to ballance the Barter, B muſt have 
of A one half of the Difference, 131. 4 5. 8 d. 25. | 


s. s. gain. l. I gain. . 
an ieee A. 25: 0: 0 gains. 
20 B . 11 : 15 : 3227 gains. 
2000 13: 4 : 83, Difference. 
RY 80 6: 12: 42, half. 
24 )1 2000( 500 . ri, "4 


25:0 A gains per 100 


I. l.gain. I. I.gam. 
As H . 1 :: 100. 1145 


4 J. 
2 20 157 B gains per 100 


&# 2 
5 


Eaſe 


W "IR r p "2 4 n at ar ths 92 0 N N N h 
Y . Nn * * i" 5 ants; "I a2; d. 0 y * WS -% 4 " + Lal af) ” TY 
£ « . an en. * _ 9 7 * 9 1 5 
A F 14 0 2 : TTL >; REI 
* 1 SA . 9 * 1 5 * ee 
7 * £ . "a 1 > 21 . - l 125 >» 1 
* 3 * * 4 = A 
5 8 * * 4 * vw 5 . 
* | 
0 . 
? 2 
. X 7 . 
\ 2 
: * * 
2 
g * q 


Chap. Xx. Barter ad Exchange. 0 4351 
j 5. kr che Rates, both in ready Money änd Barter, Of one fart) be given, z, gt. 


0 4 

11 will have a part of his Barter- Price in ready Money ; to know how the 4 dvar 

other Party may rate his Goods to be equal in the Barter. os A one ſor the 
Subſtract the demanded Part from the Barter-Price, and the other Price, and Rule. 

with theſe two Remains, andthe other Party's ready-Money Price, commit the 

Work to the Rule of Three. F K 
Example. A hath Kerſeys at 15 l. ready Money, but in Barter will have 181, & Kerſey for 


* 


and beſides will have + af his Barter- price in ready Money: Z hath Linen at 3 5. Linen, 


7, 0 


per Ell ready Money: how. ſhall B rate his Linen to be equal with 47 | 

Anſw. Taking 6, which is of 18, from 15 and 18, theRertains 9 and 12 dre Anſwer: 
the firſt and ſecond Numbers of the Rule of Three, and g s. tlie Third; by the 
Work whereof it appears I muſt rate his Linen at 4 . per Ell; _ 


| ” ' | | J. J. g. 3. 
Z of 1826 15—6= 9 % 2. 
18—6==12 20 0 

. 2 Na. 4805.2 3. — 


V 1710 520 07 fe 1 Ell of Linen. 


Caſe 6. I both the Price in ready Money and Barter of one party be given, and 6. Both Price, 
aPart of his Barter. Price in ready Money defired 3 to know how the other miay bal- 4, 197 Me 
lance the Barter, and gain & Sum on the 100 .. 8% ene 
Take as in the laſt Caſe the Part deſired from both the Prices given, and find, Rule. 
by the Rule of Three, the Advance of the other Party's ready-Money Price, ac- 
coding to the dutm to be gained on the 100; this Number found, with the other 
Remains, commit to another Work of the Rule of Three. 
Example. A hath Stuffs which he raterh at 25 f. the Plece ready Money ; but in & 0 Sf 
Bunter will have 30's, and will have : of his Barter-Price in ready Money. B hath 99@- 
StocKins at 40 5. the Dozen ready Money, and would ballance the Barter, ind gain 


- n * 8 


101. per Cent. hom ſhall B rate the Stockins in Barre ?\£ © = e 
- Anſw.. Subſtracking 5 5. 6 d. which is + Part of 30. from 25 and 30, the Aufwer: 
Remains are 17 5. 6d. and 225. 6d. And finding the Gain of 40 s. at the tate of 
10. per Cent. to be 4s. it appears by the Rule of Three, 8 malt rate his Stockins 
at 232 1, the Dozen, or reduced lower at 2 J. 16 f. 65 d. 4 


4 of 30 2 7: 6 As 100. 110 :: 2. 24 | | i 
$. 3. d. 3 d. 100 Ja20l 24 | 
25 = 7:6 17: 6 OO an N. li 
30 — 7:6 =22.:6 | | 1. j 


1 N 
1 21 24 , 2:4 Stockins riited 
ber Duzen, 


| wore 5 — (253. yp | | i! 
„ | tas ed | ( 
| | . | ; | I 


Caſe 7. If beſides the different Rates given of one Party, he would gain à Sum 4, Rates 4% 
on the 100, and have a Part ready Money; to know how the other Party ſhall ready Aorey cf 


+4 


dallance the Barter. | 3 | one, Gain, or 72 | 
_ Enquire, by the Rule of Three, the Gains upon the 106, after the Barter-Price ; 108 tt ec a 


from which take the Part demanded in ready Money, as alſo from the Barter- 
Price; and with theſe two Remains, and the other's ready-Money Price, commit 
the Work to the Rule of Three, hea 
Example. A and B will barter - A hath Peaſe at 2 s. per Buſtiel ready Money „0. Of Pratt {+ 
but in Barter will have 25. 6 d. and will gain 101. per Cent. and have - of tits over- Far. 
price in ready Money. # hath Flax at 5 d. per IB. how ſhall he rate his Flax to bal- 
lance the Barter > 5 8 
Anſw. At 10 l. per C. 2 5. 6 d. will be 2 5. 9 d. of which + is 11 d. which Abfeer. 
taken from both, the other Queſtion will 1 2 thus: If 19d. ready Money make 
8 6 22 f. 
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of the other. 


482 Bruten al Erba: - ib. Wp 


224. in Barter; „ What will 74. in ready N 2 Wan Anſwer to which is, 844 
and mult. B rate his Flax in Barter. Fr 


x * 
x * T2 > 1 bs ＋ * 4 A 
T WE +1 4 


f | '* 1. EP J. Ul — 4 4 3 t | Ar. WE apo 227 3 
; 240 12 . „ An 0 ww 
Ne 81 240,00 ö ne 5 1 151 If NE 61778 Y "83 22 
0 „ 1 r N . R 5 7 fi 335 . * 9: . ' OE A 2 2 6 Gor "+4 Wa 19 Da 
FE oa} ©. age TICK 2 + kit Sn — Pe = 
* ; 184 | | I | ' 1 4 en en ; | vt 
341 8 6. * 1 441 ; i 
As 1 9 . 22:2 ry The Rate in beim or T " of TE 
Dre 
— 8 8 4 . 
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8, Rates of ou, Caſe 8 8. If the different Rates 2 one = be given, and the other will have 
Mony and Goods ſome Money and ſome Goods, to know the Quantity of the latter. 

To the Total Value of the Price in ready Money and Barter ſeverally, add the 
Sum to be paid ready. down by theſe Totals, with the n price of the 
other, will be found the Barter- price, with which the Quantity of Good 8 by ano- 
ther Work of the Rule of Three will be had accordingly. -. .-: 

Example. A hath 20 1 of Aſhes, at 54 J. the Tun ready 1 70 7275 
Barter rateth them at Von hath Allum at 125 J. the C. ready Money, and he 
will have 3601. ready Money of A4. hom muſt B, rate the Hundred of Allum in 
Barter? and how much Allum muſt he deliver for the ſaid 20 Tuns of Aſhes, and | 
: 360 J. in Money? | 
Anſwer. Anſw. The ready Money Price of the Aſhes found to be 1080 . and the B. 

der- price 1110 l. to both which 360 l. added, makes 1440 l. and 1470 l. And if 
1440 l. give 14701. then ſhall 12%. give 12222. the Barter-Price of the Allum, 
Then if 1227-1. be for 1 C. of Allum, 14701. ſhall be for 11742 C. which is the 
Quantity defired, and to be end for the 20 Tuns of A with 269) k in 


Rule. 


5 4, 


ö Money. | 5 185 
; an 78. I. | 1 . gl : Has Wy p Y p 
As 1. oy :: 20. 1080 Reddy Money 3 1080 ＋ 360 = 
As 1. 555 :: 20. 1110 Barter-Price 1110 ＋ 360 = 
»þ EIT CE CO og 


As 1440. 1470 :: 124. 1227. Barter-Price. As 12 22. 1: 1470. 1 1932 Allum, 


$4 Time for delis Caſe 9. If the Propoſition include ſome Time for delivery of the Goods, and 
: bow ts Propounds the Rates of the one Party, to know how to rate the Goods of the 
bite the other. other Party: 

Rule. State the Queſtion for Reſolution by the Rule of five Numbers, and what is got- 
ten thereby add to the given Price. 
q. of Wine fr Example. A hath Wine at 241. per Tun in Money, but in Barter 271 to be 
Sugar, delivered at 3 Months. B hath Sugar at 5 l. per Hundred in Money, to be delivered 
at 6 Months: how ſhall B rate his Sugar in Barter? 
. Anſw. At 6:1. per Hundred, for ſo 1 it will be when 15 gotten by. the Work T 

ddedto the Price given. 


- 


J. Months. I. . Months. I 
1 


As 24 « >. 4 3 881 wi 1 4 
2 1 
— c * cath 5 .* . J. 
- þ, | 


J. I. 


24 Ready-Money Price | 2 Ready. Noney price 2 85 5 


3 Difference. | 7 14 Difference. | 


Caſe 


ap. X Barter aud Exchange? ; 487 
Chap. X. bang 487 


Caſe 10., It the Propoſition propound a Time for delivery with the Bartey- to. Tine , 
price of botli, and the ready-Mone Price of one Party, with part of his over- Price of. ont, fot 
price 5 to know the ready-Money Trice or the” orner?-* fe - HAT 28 or Price o the 
proceed according to the State of the Queſtions by the. ſeveral Caſes needful to Rule. 

tne Reſolution, as in other-like mixture of Queſtions, nnitatis mutandis. 5 

Example. A hath Hemp at 16 l. the C. in Money, in Barter at 20 l. the C. to be Q. of Hemp ſor 

delivered at 4 Months, and will have * of his Bartert Price in ready Money: B S. 
hath Saffron in Barter 10 l. r per tb. at 6 Months to be delivered: what is the 

caffron worth in ready Money? 455 e 001 415 3 
Auſw. 71. per t. For by the 5th Caſe the ę of the Barter-· Price, which is 5 J. is Anſvet: 
taken from 16 and 20: Ihen the Difference of the two Remains with the Times 

gets a Number to be added to the ready-Money Price, after the; Part is taken 

from it; Which with the Barter-Price of the Saffron, the ready-Money Price of the 

, . a, 


Barter- price 20 — 5 = 15 „ | 
Difference 4... "ms r "th Ion . 7 
9 f . *% Y © 6 bn 8 2 1 . ; 

＋ of 20 = 5 ET * 01 


Ne 


1 „4 


o „ a.» 


4 "x" 7 ST | 1 * ww * * 1 * 
4 ö 14 $313 3 £745 P ; 4% Bb & - FINE erde : 7: . 
} [ 4 N * " * ! | 1 # * f 1 « N i * * Ll \ by , 4 7 * b he if A * 5 i} Wet. 1 3.; ; 4 7 ; ? * 1 1 p 
; . 3 ; ; * £ þ ; * — 
# # 8 .-« 4, *. #3 *yxy " 6 . 8 
\ VE eden aoelSs hi Myr todd iv 5 (4-1 
4 N 7. #4 * 4 4 188 * 142 * - . 4 ; * "x { s {& 1 Y . 
= tk 
3 3 . , Al. Tl. ead One 
NY . ot 1 4 * 4 . 0 n — : 
aac; Ap, "177 05 10] 5 TO). Hays at % 1 7 14 5 4. 5 i 
. 294 a * 8 * 22 * 3 1 ＋ EF LI * & AEIF OY ei FAG $f 1 FEST IJ 
7 * * * g 0 
h , ty 7. 1 FE £ — 1 — 
1 * 4 ++ # * { 7 3 0 5 - 4 1 5 + * + 1 * 5 14 * 1 775 a 1 * N 1 = % #4 P IC 4 ? N 7 
, ? % s 54 d #4 A 2 * , * * „ N "4 4 L * 5 0 Fl $f - 1232 1 


£ 
, * 
3 „ 3 = 
fir 
Ty # 4 1 8 
7. 0 x, 
n 4 


arg 
41 3124 90212011. ; 


5 75 2 
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Exchange of one ſort of Money or Merchandiſe” for another, or the” ſame by Exchange. 
different Accompts, and the Neceſſaries thereof, proper for this Place, though Where placed by 
placed by ſome under Reduction, as in Reduftion of Geodeticals was before noted, 2. . 
may be compriſed under the two following Caſes. 8 b there 
Caſe 1. If the Propoſition be ſingle, as to the Exchange of one ſort of Mo- 1. propoſal 
ney 5 1 i for another; or the ſame Merchandiſe by different Weights, /re'e. 

_ Meatures, Oc. ir oo © 3 . 8 Bhs. 

When the Proportion of one to the other is not readily: known, or cannot be Rule, without 
reduced to Digits or ſmall Numbers, whereby the Parts may be eaſily taken, com- Reduction. 

mit the Work to the Rule of Three, 3 3 
Example. A Merchant tranſporteth from London to Bourdeaux 13 C. Weight of & AC 
Copperas, and the os is exchanged at Bourdegux for 13 C. of Prunes their any 
Weight: The Queſtion is, how much the Prunes weighed London-weight. 

Auſw. Becauſe the Proportion between the Weights of London and Beurieaus Anſwer, , 
deing as 104 to 94%, is not eaſy to be brought to ſmall Parts, therefore the Que. 
ſtion is committed to the Rule of Three, by which is gotten 1426435, which di- 

"ou 5 112 the Pounds in 1 C. Averdupois, there is found but 12 C. 82445 t6 


Bourdeaux. London. Nourdeaux. 
As 941 b. 104th. ii 1300 lb. 
1300 | | 
Ao 7: | * 
10 279 \ 138200 68 3 | 
19k. EZ ER (142614; London. 
I 379 | 


When the Proportions are eaſy to be reduced to ſmall Numbers, the Reſolu- Rule with A | 


tion may be had by Practice, or the Rule of Three. Ky dubton, 
Examples in Meaſure. 9 Eadmgles io 
A Merchant buyeth at Antwerp 1440 Ells of Silks, and ſelleth the ſame at Lon- C. of Sills 
don how many Ells ſhall he make out by London-Meaſure? Antwerp eds 


Anſw. Becauſe by the firſt Chapter of Geodctieals 100 Ells Antwerp make but 60 ſure ſold ai 
Ells London, the Proportion is ſoon eſpied to be as 5 to 3. If I multiply 1440 by 
3, and divide the Product by 5; or elſe add 3 of the Number together; or 


2 ſubſtract + therefrom ; either Way make 864, the Number of Ells at 
0naon, | | | 


London. 
Anſwer: 


fs 


London Els 
turned into 
Antwerp. 


= + loft. 
| Anſwer. 
[| ; 
1 
{ 
| + I. 
[| 
. Antwerp ty 
1 turned into 


Examples in 
Money. 


and French 


'N | Q. of Sterling 


* And | Exchaige. 8 Lib. IV. par. l. 


3 . | 5 
* Aube. Zondon. werb. | n 5 by practice. 
Wr N Re \- II... 3 1 14 i. FAR Wann: + of 110 = 288 
rute 6 So pe (864 10 91637 1 k 827 Te Emu. 
* " * J 906 07 ere + W158 Voten 221 9029 2. Hint e ee 
S s 100 60 : 1% 8644 9 29 how! * 
5111 21 16: Het id god ain dn c. | + =; e a 44 | 


Too n ie $64 Ells Londen. 


Oh Re | contrary to turn Ells Engliſh kno Ell Antwerp, add + 1 of the wunde 


thereto. 


As if it were deſired toknow how many Els Antwerp 864 Ells Landi would 


make; = thereof added 3 make 1440 Ells Antwerp, as aac Þ "3 N 


L . _ 864 Ells London. ö - 81 e. . þ ; 5 £4 $3 
4 1 288 J. | ; N Ss : $2 . + x36 


N 1440 ] Ell Antwerp: Ne 1 85 
A Merchant buyeth at rw 738 Yards of Cloth, and ; at — Aud out 


IA Cloth, 
by ary but 980 Ells ? whether did he loſe any by the Way? 


Anſo, The Proportions being. as 75 to 100, or 3 to 4 by the Rule of Three, or 
 Pradice, by adding + of 738 thereto, there ſhould be Land Ells made out at 15 


s ſo as 4 Ells Antwery IN loſt. oy VV 
London. " Hntwery, © Londen” 5 ee KA 11 

As 3 Yards . 4 Ells :; * Yards . 984 Ell. | Oren Price, 
8 al 5 : 7 738. HR PO: —- 
s a i x ſt AT | 

„ „ s . 558 . 5. — £16 ney. 

4 48 100 | of | + | 1010 FER nf . 
"on. A h 0: 207 abi 


21 LIFE SL 1 


Nie L 


on the 73 1 0 to turn Ells TEEN int Yards Loudon 


l of - — * 


D 


984 Ells Antwerp, 


84! Ells n 


I 246 | By T4927 49 IS 
— — — . + + 246 
8 Yards London. 
FFP EY 7 38 738 Yards London. 


E Example in 3 


A Merchant delivereth to the Exchangers at London 3001. Sterling, after 54 d. 
the French Crown, (that is 3 Liures) and taketh a Bill to receive at Paris 60 Sol 
1 * every Crown: how much Tour nois or French Money will pay the 
aid Bi 
Anſw. By the Rule of Three 4000 Liures - and fo by PraGice, if 3001; be brought 
into Shillings, and + taken away, becauſe 54 d. to 3 Taue in els TR is as 
18 d. to 1; that! is, 12 15. for 1 Liure. we 


A 


Chap X. — ter * Salah. = 485 


Stefla! Liure. Srerl. Liures. Otherwiſe 9 practice. 
As TE 1 :: 300. 4000 3 
1 „ ON, Ir; 300 X 20 = 8008 Sterling; 
| 6000 | a ; 1 2000 
r %. 33 £4. — 8 . 
3 co Mo -- 8 2 Liures. 
d. Liures. I. Liuves, II in Sols 80000 2 1 
AS 54. 3 :: 300 . 4000 But in Crowns 13335 | 
85 240 7 | | | 
Logs: i 
10 16 See , 
on the contrary, to torn French Money into Engliſh So 1500 as the Liure 2 png 
vn 


Is valued above an Engliſh Shilling, convert into Parts one or more of a Shilling, Engliſh, 


and add thereto, and the Total is Shillings Sterling. 
As if 4000 Liures at 18 d. a piece were to be turned 1 into Sterling Money, becauſe 


18 d. is 14s. that is à above a Shilling, : of 4000 is added thereto: So is the To- 4 - | 


tal 6000 s. or 300 l. as before. 
But if the Liure be rated at 20 d. then 8 dl. above a Shilling being + of a Shil- 


= Pig 4000 ist to be added n 5 and the Total will beg 6666 6. or 3331, 
65, D971 © 


——U—U—— — — er wa cn — 
— —— — — — 
SE r 8 
— p 


1 i 1 
) 


. | 4000. Lies B 4000 Ties. 
2. 2000 at 184. per Lin. Sy . 
32 at 20 4. ure, 
600,05, 11 10 141-5) 5 13333 Per lh e 
1 — CY 55 866.8 Fa 
NN 5 40 ger | ene, 


4 NO ALE in | as FLO up 300 Pieces of Eight, at 4 5. 4 d. a Piece, aud G Spaniſh 
payeth for the ſame in London 640 3 Wa hath he paid his be f 297 70 v paid in 
Anſw. 300 Pieces of Eight, at 45. 4 d. amount to in Sterling Money 651. by the 28 
Rule of Three, or Practice, multiplying ” the Rh and adding for the: 4 u. 


Sit appeareth he paid 20 s. too UE. 


| Piece, Sterl, Pieces. Sterl, Place. d. Pieces. J. 
As 1 ., "434. 3:7 300 eee een f:: 300 65 
x TY; . 
i 3 „ 
: 193 CARBON B22? 511 3711 1 tees gb (« 
pig | 1073508 Tam win, 71 Sterl, 
- | 130,08, | | IF # 


. ae 5 


Ta 


on the 1 to turn Engliſh Money into Spaniſh, commit. the Queſtion to Eneliſ Monty 
the Rule of Three, becauſe the Proportions are as 60 to 13, uneaſy Parts to take of * Sp * 


ſome Numbers that may be given. 
As if 65 1. Sterling were to be turned into Pieces of Eight, at 45. 44. the Piece, 


the Work would be thus. 


„ piece. I. Pieces of 8, 
44 1468 2v* 


65 HHS TRY YT9\ N 
1 ESL i: 598 ( pieces of Eight. 


C ae 2, If the propoſition be gouble as to expreſa or 1 two Queſtions 22 Propoſal 


therein: 
6 H Commit 


\ 
* 


486 | 13 and Gn. bb. V. Par l. 


Rule. Commit the Work of either to the Rule of Three, or PraGiice, as before, 0 
| both to the Rule of five Numbers, as the State of the Queſtion will admit. : 
Q Of Brats Example. Seeing by Geodeticals roo Ells of Antwerp are equal to:108 Jilk Bra. 
aud Els. ces at Venice, and 100 Ells of Antwerp make 60 Ells at London : how many Bra- 
ces Venice are in 3648 Ells London ? 5 


Anſwer. Anſw. 65663 Braces, as by the following Works appear. 
| By the Rute of Three, 7 OOO 8 
London. Antwerp. London. Antwerp. | 364815 6080 


As 3Ells . 5Ells :: 3648 Els. 6080 


N 
Antwerp. Venice. Autwerbd. Venice. 
As 100 Ells. 108 Braces :: 6080 Ells. 6566 Braces. 6oboxtoB=rx56640(6566; 


By the Rule of five Numbers. SOR TOO 
Venice. London. Antw. Lond. Antw. Venice. 


0 mirt 
AS 108 . 3648 . 100 :: 60. 100, 6566+ rv ting the ſopertinon 
1 q 1 g 108 | 2. ; 8. 
OTE $1111, een — deed Lond. 13 Lond, n 
55 (2 [2 e 
35388. 55 EL 587 7 4 
OT ar OO RIRIR 


1 
9 


Milan Fut if the Demand had been of Afillan Braces for 780 and not 15 * 
— then betaufe 60 Ells London, or 100 Ells Antwerp are equal to 120 Braces uſed at 
Alillan for Linen Cloth, there needed nothing but to double the 3648 Ells gives, 
and 7296 had been the Braces deſired. 
And on the contrary; to take + the Millan Braces for Linen, young have forthwith a 
the London Els. 
Nevertheleſs i in the Silk Braces at Millan, becauſs 141 of them anſwer to 60 
Ells of London, which will not be reduced to ſmall Numbers, and ſo in others of 
like ſort, it is beſt to work by the Rule of Three, or Five Nambers, as aforeſaid. 
Proof of Barter All Queſtions of Barter and Exchan nge, receiving their Reſolution by the Rule of 
666 Exchange: : Three, \Prattice, Specificks, or Rule five 7 umbers, will be accordingly prov: 
Oo the Dns ny; ben reve! Ih Ich wi Ladd 5 the Deinonſtration, 


\ & wt? 1 5 


2 1282 
(3 3 ; x 0 1 eg 
444 d . k A ae 9.4 3 + 
- 14 4 0 5 
* = — — — * i * 3 2 k * 1 4 rene CS Es 2 Cakes f 1 1 3 3 
4 * 23 RY i -W 4 tbr 2 H 77 12 T1 yo 2 ”y Tac * f 8 < = _ 
. < * : J * 4 f R 
5 "1 : nini 0 a 4 10 rol 
. N * 
q T — 
e 2 x a 8 * N 
© . A P. 2 x. HET 2 11421637086 2 
. A . a 
— % 
29 p * * 5 
. 4 Py 0 
* + * + \ 4 1 13 4 
BT ' Loſe d Gol 
* 1 * « 4 
k ; 6 * , * 5 s © 4 7, 2 * * 4 22. 
% £ * 


Lofs and Cain, T. HE Title of this Guter ſhews the sub ject thereal, to converſe with Que- 
the Subje® ftions reſolving what Laß or Gain may accrue by Traffick; z and this in one 


wan is of theſe four Caſes ollowing. 


* i * iy Caſe 1. When there i is a bare enquiry of Lofs or dam. 


tber. Either the Rates of buying and ſelling are given, to find the Gain or Laſs in ge- 
ral, or upon the Hundred.” ; 20 
Or on the contrary, to find dhe Rates of a Quantity, the Gain or Toſ Ahe 
Whole, or upon the Hundred is given. 
How reſolued. In all w hich; Reſolution is to be had by the Rule of Three, the Dat Peing dul 
e diſpoſed or prepared, according to the State of the Queſtion ꝓrapounded. 1 


70M 


Q Of Lok, Example 1. I have 10 Yards of Cloth that coſt me 81, 5 s. which] fell again 
for 15 5. the Yard : what do loſe thereby? 


Anſhet Anſw. 15 5. For by the Rus of Three, every yard bought in, is found to coſt 
165. 6 d. which is 15s. 6d. a Yard more than as {celling Price, and This 1 in 10 
Yards amounts to 155. 


gs! 


9 6 TYfE7 "1 a » $ . 
* 4 ”- 1 14 „ 4 id 0 » \ 4 as „ % v 1 — 0 
* * F > : : 12 o g 1 : , % 
* | & . * . 
4. a ai N. 
, "= = was * ” : 
v 
- 17 


13 


Laſs al G 


* 
4 * * $ 4 
. av W „ „ e 2 
U 


F U | » 52 us f 5 9 * 4 , 2 4 
Yards. 1 . 4 Yard, $, * 10 _—_ 1 n R 
As 19 · 200 341 165. 4 Buying Price. 1 ; 
EY „ Selling P rice. 9 mm 29 
100 55 Au. ee : 5 Loſs in 1 vad. ; Te % Sor ; 1 
1 X. Total Loſs 


Example. 2. if i I Yard coſt 5 5. 44. a be ſold a ain for 65. 8 d. 3 
gained on the 100? 5 : — 3 4 Cy 0 

Aufn. 25 l. For taking the buying price from the felling price, the Gain | of ble, 
Yard is has, the adn av by _ Workof the deer of Three. 


| A 1 
* 4 ; ' » hs. 
1 vu * x 49 n 1 a 
Fs | 1 -G gp ; * i „„ "$4 «5 
9 1 Ai *. Gan... 4 ' , O54. Joey 1 8 5 10 13 1 s 
; % *F1 13 te CE. 5 £8 £2 * + a wh 3} : $3 £ 4 A ? G 
6: 8 4 80 WPF" AP. 252 TAY inbred” wil 
l 7 * 8 * + vo & -H * N # ? ? * 9 # a + 
* ls Ta, 1 4 y * 3 * us Y 
9 4 5. 7 201 . a 16 1187 in ; 's < J 92 4 ! 
: * 


* 50% Gain on the 


1. 25:90 1001. 


— a” 


by : ho ſt 1 ſell 1 Tard? of a Tard. 
_—_ 04 Here adding the Gain to the buying price, the Total * Anſwei: 


6s, D nn of We Are of Tow ah vthex Wan a ere tbe 


. : 1 tors © T4 Ken 
aun yd ho 13 bag A4 MI 
5 34 ; CORE IC As 

17 26/2 8 5 


be 

„ _ 

** * s f. 4 
Hank plas 11 


Example 323 If Ibu; Cloth 16 £4 the ElI, and it proviig we than ex- Q of the Prici 
8 | 


pected, I am reſobved to loſe 5inthe\co : how "muſt I rate the Cloth an Ell? of an Ell. 
Anſw. 75 5. 12.4; For if 100 I loſe 51. then7s. 6 d. ſhall loſe 43 d. which taken Auſwer. 


from 7 6. 6 d. leaves 3k 12d. 


"BE 98 . 


As 100 5. ES „ J-Linn Yard. 4. d TT PE > 
| | | 6 ing Price. 
ede | Mrowhod, d! 4. (8, To * —7 80 4 Le 7 Due n If 
10 J _3_ * 240 88 HIER n ini 
iT 71 18 ed 4 5 ba "MN £ 2 1 Wals Price. wh a 
Hie. ig! 20 29 Ts 24 20 | » at & LIT 155 
Caſe 2. When the Eno r is of Loſl ſs or Poo 1 Time. 2. ihn Gai 
The Pata duly,x 8 1 olution is to be had by the Rule ef. fat Nilmbeis, Sis, how 
Example 1. If 3 Ell of Renard coſt 2 5. 6 d. and it be ſold for 2 5. 8 f. to be paid &. 9f Gain in 
at the end of Rad enths: what after that rate 1s gaine upon the © 100 in 12 12 Months, 
nths? 0 | cv 
Anſw. 20 . 2 A | | Anſwer. 
F . Mon. d I. Mon. I. 
2838 Selling Price. AS 4 —— . 
12 2 6. Buying Price. T I 
©: 2 Gain. _ 4800 
9870 | os = 
3 515 240 


Example 2. 15 Ar. el of Goods that coſt 15]. be ſold again for 14 L 165. 6:6 Lost is 
10:d. tobe paid 4 Ti end of 3 Months: whether at that rate is there loſt 6 in Ele 4 


the 10 for 12 grows 2 Anſw. 


— 3. if 15 pa 341 bob 560 Yards of Cloth, and would ain 171 65.8 d. G the Priei 


r 
. 


did with It. 6 b. weight upon every 100 for Tret? 


— - — - u 
r — * Pens. . 
* = 8 4 — a 2 2 1 * 
— 00 — 2 —— 1 33 


7 — 2 q > 
— 7-14 — x 
- ST 5 Ar OoeT — 
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488 Loßt and Gain, 


Lib. i Par, 
Anſwer, | Anſw. No, but 41. 35. 4d. N | 
LE" . e eee 1 
15: O0: oo — — price. | As 15 +3 « 3+ ©: 100 12 + 
4: 16 £3 IVE Selling Price, „A n 
O0: 3 1 175 Ly 45 fo — "= 
— | 45 3759 ae. 
W a a 453 kings oled en BY « $409 HST 3 


3. Lo or Gain, : Caſe 3. When the Enquiry is of 8 or Gain with Allowance or Rebatement 

_— in the Weight ; z. both paſſing commonly by the Names of Tare, Tret and Cloff. : 

bew reſolved. Addition for the Allowance, and SubſtradFion for the Rebatement being made, 
the reſidue of the Work is by the Rule of Three, or Practice. 


. Of the n- Example 1. At 141. the 100 Suttle, what will 890 tb. Suttle be worth, grin 


Anſwer. Anſw. 117371. For ſo is the Reſolution, adding the Allowance, and working 
by the Rule of T Three. EX ae Fm 
WE er 8 
100 Suttle. As 106 5 14 : 890 5 11742 
s Tret allowed. 0 de 890 6 . 
We een „ 285408 
a +5. 1306 1 . TE YE { 22460. 
Fr IG =» "Top 1176 


Q. Of the ry ele 2 Ata 25. 6 d. the Pound, what ſhall 780 ib, be worth, allowing +b. 
dred with lit. Tret on the groſs Hundred ? 


| Anfwer, Anſw. 94-3; 1. For by the firſt Work of the Rule of Three, or Pradice, the v. 


lue of 1. C. at the rate of 25. 6 d. the ib. is found to be "ry And then ” ano. | 
ther Work of the ſame Rule is Boten 9455 1. 


1b. 
112 Great Hnadred,". 


© > TY 
1 Tret allowed. | per 


14h 


£ + il 
116 "116 Sum. I er 19 54 15 hk. + 15. © 
A 116 14 780 9455 | 
8 4 fs 
"3120 
780 
3 | | 1% 2465 . 


Q. Of the Hui Example 3. If 100 fh be worth 38 5. what will 860 tb be worth, rebating 35 
7 rehating upon every 100 for Tare and Cloff ? of 


for Tare and Anſw. 151. 1034 f. For hereof to that Abatement there is but 817 th tobe 


_ accompted for; which at the rate of 38 5. for 100, gives the ſaid Sum. 
__ * | W. ts. b. 15. 
100 Suttle. As 100. 95% 860 X 817 
5 Tare rebated, „ 
95 Remain. 5 4300 
7740 
10 % (57. 


ib. $ +; 15. f „ . „ 
As 100. 38 :: 817. 15 1057 
i 
6536 
2431 | 
| 1 561 100 31046 31,935. 
| —— 1710 


3 | 5 . | Exam 


Chap. XI. © Lofs and Gaiii f 489 

Example 4. If a Merchant ſell two Baskets of Raiſins weighing 183 fh. and 1 <0 fh. Q. of Baker? 

for 26 6. the Hundred, allowing 3 tb Tare on each — W — = the Raiſins a- of 2 oh 

mount to ? | 2 : roomy : F Tart. 

; — 3 J. 18 5. For ſo it appears by the Rule of Three, the Tare being firſt de- Anſtier, 
ucted. 5 | 


IBB. 7 b. 
18 rs As 113-30: 1900 737 If 
159 i 26 
342 Weight in Groſs. 2016 
s Lare rebated. TI 672 
336 Weight Netto. 112. 82860 7.8 5. 
318 


F cnn . the Enquiry is of Loſs or Gain, with different Allowance 6f 4. Lok 5 Gal 
The Gain or Loſs of one Side being gotten, by ſome or other of the Ways fore- Aae x 
going, . = . i * — | muy rr 
Example 1. ether doth he loſe more that giveth 5 tb upon the 10 gn? 
that rebaterh 5 tb upon the 100? 7 a 5 6 _—O Dy - — a 
 Anſw. Becauſe he that giveth 5 tb upon the 100, giveth 105 fh for 100 th; and ” abating 3 6 
he that rebateth 5 ſb upon the 100, giveth 100 1b for 95 tb: The Queſtion there- 100. 
fore may beſet, thus; If 105 th be given for 100 t6, what ſhall 100 Ib be delivered vt: 

for? The Anſwer to which being 955-16, it appeareth that he who rebateth 
b on the Hundred is the Loſer, by ſo much as 95 r lh is greater than 95 tb, that 
is ir for the other makes 95 r lb of the Hundred, 


100 5 3%;;ͥͤö;ͥͤͥ ³-ꝓw8n ” lb. 
5 Allowance. As 105 . 100 :: 100. 95 f 
105 Sum ö 
B 1 
5 Rebatement. Hundred with Rebate; 


__ 95, Remain. | | ; | 5 * Difference. 


Example 2. A oweth B 6001. to be paid in 3 Months; and B oweth A 500 l. C of the Süß 

to be paid in 4 Months: But if A will clear the Score preſently, B offereth to 9 in paying 

take 98 J. Which of them, conſidering the Intereſt, loſeth, and how muck? eo Debt. 
Anſw. B loſeth 3 l. For accounting the Intereſt of 606 1. for 3 Months, it is 91. Answer. 

And the Intereſt of 5001. for 4 Months is 101. accounting the Intereſt at 6 per 

Cent. which abated from the reſpective Sums, 591 J. is left for A to pay, and 

490 J. for B to pay; the Difference is 101 l. due from A to B. For which if B 

take 98 1. he loſeth 2 J. of the Principal, and 1 J. of the Intereſt. 


| | E : 

J. Mon. |. 777 0: ff Interedt;- 

As 100 12. 6 þ 2000 +. 5 
:: e 4 10 J Intereid: 


J. I. I. 
A oweth 600 — 9 = 5vgt 
B oweth 500 — 10 = 490 Paid. Loſt; 
Dueto B 101 — g8 = 3 


According to the Reſolution of the Propoſitions in Zoſs or Gain, either by the Proof of Loi 
Rule of Three, Practice, Specificks, or Rule of five Numbers, ſo ſhall be the Proof: and Gain, 
And if any Doubt ariſe, work the Queſtion reverſed in any of the Caſes. 


61 Ap. 


CHAP. XII. Equation of Paiment. 


Equation of Gong as well on the Sale of Goods as Loan of Monies, divers Days or 
ö — 3 O Times of Paiment are appointed; and upon a new Agreement, the Debtor 
RT willing to be diſcharged, delireth to know when the whole Sum to be paid may 
be paid all at once, the Intereſt duly accounted : How therefore the ſeveral 
Days of paiment may be equated and brought all into one, is the Work of this 

Chapter, and the Contents thereof may be reduced to three Caſes. 


1. Tine ae) Cuſe 1. When the Time of Paiment is ſingly propounde. 
12 Multiply the Sums to be paid by the ſeveral Times of Paiment, and the Total 


of the Products divide by the whole Sum to be paid. 


Q. Of 90 l. s Example 1, A Debtor owing 90 l. agreed with his Creditor to pay it at three 

10 Pu. at oe, ſeveral Days, viz. 45 J. at 4 Months end, 301. at 8 Months end, and the remain- 

: al 2 Jet ing 15 l. at 10 Months end; but receiving Money unexpectedly, was willing to pay 
all at one Paiment: what Time muſt then be given him 


— _—_— 


Net bo 
1 » 
unn. 
8 2. 
1 | 


Anſwer. Anſw. 6+ Months. 
5 55 E. „„ 
Sums to be paid 45 30 + 15 
Times of Paiment 4 8 6 (3 „ Oh: 


products 180 240 + 150= SOS 4 
"White 


Reſolved by Or if the ſeveral Sums to be paid be propounded in Fractions, or elſe be redu- 
Fractiusm. ced into Fractionary Parts of the whole Debt, then multiply after the manner of 
Fractions, and add the Products into one Total. 5 1 

As becauſe 45 l. is + of 90, and 30 l. is 4, and 151. is 2; therefore multipli- 

ed by 4, and by 8, and & by 10, ſhall be together 6+ as before. 1 


4 5 


EIT E 2 2 i 
3 K Y = 7 (27 
* Y TS TO 
6: Months. | 
— 5 0 


G of s%—ßÜnꝙrA Example 2. Ais indebted to B 5001. to be paid as followeth, viz. 100 J. pre- 
ſome due preſent, ſent, 2601. at 6 Months, and 1401. at 9 Months: when are theſe. Paiments on 


and ſone at. Time to be paid at once? or when ſhall the whole Debt of 5001. be paid toge- 
e %% Anſw. At Je Months, if 100 1. be paid preſent ; but otherwiſe at the end of 
Anſwer, 535 Months the whole 5001. ſhall be paid. 


a By Inte gers. 
.& | 
I. I, 
Sums to be paid 100 + 260 + 140 
Times of Paiment. Preſent, 6 9 | : 
1560 + 1260 = 28207 
Remaining Debt = Months. 


(3 
28(2[0/ _ 5 
Whole Debt 5 =(s 35 Months. 


By Fractions. 


Preſent tool, ; ' A OLE are 
352 =33 x£=33 (34 = HRT = H (32 

242 = = + (3% = Xx 3 = 5+ (233 
Months 7-2; Months 544 


Chap. Xl. Enfuation of Paimeiit; 
Example 3. A Debt of 6001. was to be paid thus: 288 


\ 


| s; 3061. preſent, + at 8 Q.of6oo l A 
Months, and + at 10 Months, and the Reſidue at the Year's | Preient, + Of 500 l. duty 


Money be all paid together ? 


s End: when may this pra ſome 
Anſw. At 6:5 Months. 


zſter ward, when 


FE, to bs paid at 
3 | 5 once. 
n Ey Integers, | Anſwer, 
Whole Debt $600 7. 2 
+. 200 x 8 = 1600 
22 $475 4 IST | | 1 20 40-2 ted 
Reſt r e ; 80 K 12. = 960 
, 3760 / 6-4 Months. 
0 
Preſent 200 l. C 
7 „ „ 7 = {+ (4 
= + x „ (2 
ww = Fx f = (14 | 
Caſe 2. When the Time of Paiment is propounded with Loſs of Cin. 27 wih 
uate the Times of Paiment as before, and y th , L007 Gain, 
Equate a * A . | as ore, and then by the Rule of five Numbers Rule. 
enquire for the Gains or Loſs. b l & 


Example 1. A Merchant buyeth Silks at 105. the Yard, and ſelleth the ſame at 8 
125, the Yard, giving 2 Days of Paiment; viz. 4 Months for the one Half, and 8 9" Line, what 
Months for the other: what doth he gain on the 100 in 12 Moriths? © 64 
_ nſw. 40 J. For the Times of Paiment equated make 6 Months: And then if Anſwet. 
10 . in 6 Months gain 2 s. an hundred Pounds in 12 Months ſhall gain 40 J. | 


i I. Am. s. I. Mon. |. 


* * 4 (2 As . 6. 22: 100; 12. 46 
1 | | Re 4 ? Lon — wud 
Sx43=4 (4 6.2 a 
I Months i” ON — | 
— ONUS. 5 .. 800 5. 


os; 


Example 2. A Merchant buyeth 20 Cloths, at 6 l. the Cloth ready Money; and Q. ofCleth,frub 
aterwards ſelleth 5 of them for 7 1. the Cloth to be paid at 4 Months; and the 3 Money, 
ther 15 he ſelleth for 8 J. the Cloth, and giveth 6 Months Time for the Paiment : 24, arts 
ow much is gained thereby on the 100 in 12 Months? © © _ *? 
Auſw. 637-1. For the Money paid for the Cloths bought being 1201. and to Anfwer. 
be paid for them ſold being 155 J. there is 35 J. difference N and the Times equated 
being 5 Months; by the Rule of five Numbers Is obtained 634; J. | | 


Cloths bought 20 Cloths fold 5 + 15 


Price of ones 6 l. Price of one 71. 81. 
120 A. 11.120 = 159 
Sums to be paid 35 ＋ 120 by | 
Times of Paiment 4 6 (85 
140 ＋ 720 = 2505 Months. 
I. A. ON. 5 I 0 . | Mon. | 7 
17 1 2 100 13 693. 
As 120 54 ® a. 3 3 
20 


Example 


492 Equation of Paiment: Lib. V. par. jt; 


O. Of co: Example 3. A Merchant buyeth Cloves at 8s. the Pound ready Money: how 


old on Time, (ha ell the 5 7 : 5 
. Ms ſhall he Tell the hundred Weight thereof to gain, after the Rate of 101. on the 


* 100 for a Year, and be paid ; at 3 Months, and the reſt at 6 Months end? 
Anſwer, Anſw. For 461. 9s. 7 d. where the Times being equated for one Paiment, 
make 44 Months; And the Rate of 1 C. at 8s. the i, being found to be 44 1. 16; 
the Ready-money Price, Then by the Rule of five Numbers is found 1. 13 3. 934, 
to be added to the Ready- money Price. | | OY 


T 
e Hi In ii 
4: Months -. 
. I. 44\8 Primes. 


| J. Mon, J gain. ; Mon. I. « 
As 160, 11 1055: 44 1113, 
Ku Pr” A 


as 1 1 ( 
1200 2016 175 * 20 2g NE 
8 N p | 25 5 5 774. 


Ready- money price 44: 16: ©0 
Gain to be added 1: 13 : 074 


46 : Og : 07; Selling Price of the Hundred. 


24 Time ſoowr Caſe 3. When the Time of Paiment is anticipated for Part of the Debt, and 
for Part, and procraſtinated for the Reſidue. N 1 = 
later jor other Subſtract the Paiment or Paiments from the whole Debt, and if the Times if 
7 * r. Rule. paiment be more than one, equate them; and this equated Time take from tle 
Time of Paiment, and commit the Work to the Rule of Three : But if one Time 

be propounded, ſubſtract the Time of Paiment from the Time when to be paid, 

and the Sum paid from the whole Debt, and work with the Remainers. Or i- 

ſtead of the Difference of the Time equated or not, if the Times of Paimentbe 

ſubſtracted from the Time when the Whole was to be paid, and the Remains be 

equated, this may be taken to work with. 8 85 i T | 
Q. of 4801. if Example 1. A is indebted to B 4801. to pay it in 5: Months; and at 4 Montks 
280 paid before end he will pay 280 J. upon Condition that B will ſtay (accounting by the Inte- 
the Day, wits reſt) for the other 2001. as long after the Time as this 280 1. is paid before the 


toe 7 * Time: when ſhall the 200 1. be paid? 
Anſwer. Anſw. 2; Months after the Expiration of 5 Months. 


I. - Months, I, Months. I. Months, 
Whole Debt 480 to be paid in 5) As 200 . 12 :: 280 . 25% 
. _— ” 12 
Paiment 280 made in 4 —_— 
| | | . | : , 140 
Reſidue 200 Difference 11 i 2505 22 Months 


Q. oſ a gol. ſne Example 2. A Merchant oweth 240 l. to be paid ins Months; but 17 Month 
paid before due, paſt he payeth 60 l. and 3 Months after that he payeth 80 l. more: in what Time 
hun the reſt. ſnall he pay the Reſt, conſidering his Time was 6 Montils? | 
Anſwer. Anſw. 3.4. Months after the end of 6 Months. 


4 Months. Mont hi. 
Whole Debt 240 to be paid ins n 


3 60 4 1=-X%60= 90 * (3 | | 
Paiments 3 * in 4 2 © Ky 
80 Lx80==360 9 * 
Reſidue TO y : 26857 Time equated. 


Paiments x49 


; 24 Difference. 


„ 5 þ 


cap KIll. Equation of Punelt. 
Re el 2 Months. 3 I. Months.” | 
A. 0% 21 e 3% 


CE 
an 
= . — 
# 1 4+ 
——— 
ff , * 
280 
** 1 * 
£ 4 1 * / '* ; * 7 . 4 & v4 . 4 * . . c. 7 
? A f £ 1 3 ; 2 * 1 v.14 $ £5 
; d 8 ' a 4 1 10 " N : g - ; by * F 7 a EF. 5 
\ . # 1 * 


100 39 39000 37s Manths OS | 


F 2 9mm ne „ 


1 —— 2 2 0 


Example 3 3. A A Merchant i Is ; indebted 3001. to be paid the 24th of May: a where. . of 106 L 
of he payeth the 29th of April 80 J. and the ↄth of May after 120 J. upon what 5 rb ” 
pay ſhall he-pay the remaining 1001 ? 11 3 when the 

Anſw. 38 Days after the 24th of May, which will be the firſt Day of July. Anſwer. 


Whole Debt t 300 J. to be paid in 25 Days. IO be at. Days: | 69131 (3 
F $0 Preſent 5 e eee 
Paiments YN +! 120 == - 1200 5 Time 1 a. 
— a E 
Reſidue 2 oe, 2 e raiments 200 . eq 5 5 


I 9 Difference. 


RS e Dq. 
\ 8.5100. . Is. ee 39 


190) 29(33 Days. 33 072 | 


or becauſe 30 f Was s paid April 29, which was 25 Days pere 3¹ ay 243 when 
the Whole was to be paid; and 120 U. being paid May the ↄth, which was 15 . 
Days before May 24; if 25 and. 15 be equated with the e en the Time vw. | 
ted will be 1 9 prin and the Reſolution as above, 


W hole Debt; 00 i. to be paid! in 25 Days, thati is From 1 25, to 2 % 


- Wy DoF... - | 

80 before 25% == 8 | 

120 before 1 5XI 20==1800! = toe . 7] 
on 2 2009 before the Time, 


AS 100 . 19. :: 200 . 38. 


a 147 ® 


1 


a 


The Opetations of the firſt Caſe are to be 1 thus: Rate the Intereſt of Proof if FO 
the ſeveral Sums to be paid, according to the Times of Paiment, and the To- tion of Pai- | 
tal thereof ſhall be equal to the Intereſt of the Total Sum accounted to the Time ment. 
equated, | 

As in the firſt Zxample of the firſt Caſe, the Intereſt reckoned at 6 I. per Cent. "pe 0f.the' fe 
* bee C } Gat, 


wp LOLLI | J. alen. 6. : 
I. da, * 4 18 | 
As 100. 12. 6: 15 f 1 N : NL: F. the treral ants in their 
15. 10 48 Times. 


As 10% 14 6; go F — Intereſt of the Total Paiment at che 
. Time equated. 


In the Operations of the ſecond Caſe, fo far as concerns the Equations of the of Ht ſcold 


Three, or Rule of five Numbers, admits of their Proof 

The Operations of the third Caſe are to be proved much like thoſe of the Firſt : „ third 
For account the Intereſt of the whole Sum till the Time of Paiment thereof ts be | 
made, and this ſhalt be equal with the Intereſt of the ſeveral Sums paid, reckoned | 
till the Times of their Paiments. - 

As in the firſt Example of the third Caſe, rating the en at 6 1. in the Hun- 
ared, the Sum found for both is 131. 45% 


6 K | As 


| Fattarfpip. \ 05 a WY \ Lib. W 

| | l. PRO 1. J. | 

d. Aon. l. 280. 4% 8. 3 Intereſt of 280.1. for 4 Months ak 

"oy As 100. 12.6: | | > 200], for 53 Months (chat is 5. 
400 „ 7 12 > and 22) when paid. 


As 100 12. 6: 400 . 55 0 Irs 4 Intereſt of 480 J. the whole Delt 
BY UL, 1 + Months. 


i 
a2» ͤ POR 6 * to 
9 


** 0 1 A * 1 
: 5 W e * : N # : S 
* % Fe Y by As 3 als * * N * 89 -* N 
: i > k , : LS Tz * 
* \ * * 4 4 : A 
A+ "Ty + ö 4 g 
i W ? 4 5 * 4 8 * * #- >» * 1 ” ; 0 © * 4 L 9 \ 
* 1 * 9 „ + . 
. 6 * 4 p 2 4 - p & 1 t — 8 4 * * * > of 1 bf * z N 4 FN | 
©. A 8 n & \ 1 . * 17 1 * ri þ % 
g A 4*S +.) } 
o — LE * : \ 
* & 7.8 * ; 
& Þ 


Fa8orſhip. ans Ueftions relating to Merchants and paäoh, cloſe up Pech third 12 of De 


vatives, and are treated of in this Chapter rde the Bis of Fails Pri. bur 
How placed by with ſome piece under Fellowſhip. 


ſome. In Factorſhip are to be . two things. 4 wa © BY D & 2 Ittotiug 
. be n-" Firſt, The Eſtimation of the Factor. 3 
ted thertin. 


Secondly, The Partition of the Gains between the Merchant and the factor, 
according to their Agreement or Bargain. 
"Eſtimation of Eſtimation of the Factor, is an Allowance to the Faftor for his Pains or Imploi- 
chef actor bat. ment, to countervail ſome part of the Merchant's Stock. And when the Factor la yeth 
How to be ac- in no Stock, his Eſtimation is in ſuch Ratio, or Proportion to the Merchant's Sc 
counted, with or as the Gains of the ſaid Factor are to the Gains of the Merchant. But when the 
without Stock: Factor layeth in Stock with the Merchant, then, after the whole Eſtimation of the 
Perſon of the Factor with his Stock is valued according to the Merchant's Stock, 
the Factor wed is to be e . and the Remain! Is 11 Eſtimation os his . | 

R HE : | IC. OJ: £800 08 * 


_— | | 

| WS ' Examples of bojh. | © th, 91069 at 
o. Of the Fa- 1. A Mer hunt dilivereth unto his Factor 9001. ts govern in e rade of mike 
ck Efimatl- chandiſe, 20 Condition that he ; ould have z of the Gain: o what is his _ 


on without tion eſteemed at? 


drt. Anſw. 4501. For that Sum beareth the Game Ratio to 990}. 1 doth to 7, 
__ a Reſidue of the s GeleþLOgginly to 55 Mere Fwy RT * 
we ora 170 


As 3 . g00 :: + . 450. 


oo | 1 3 98] 
N 450 amen, | 4h of. 
Fi vt TT" 4% | . 141 14 
Q. E th F. 2. A nad delivered unto his factor 6001. ah 90 Fattor layerh | in. Stock 


dos Eſtimation therewith 250 1. beſides his Perſonal Eſtimation ; therefore 1 it is agreed he ſhall 
with Stock, have + of the Gain: what is the Eſtimation of his perſon? 


Anſwer, Anſw. 1 50 l. For the whole Eſtimation of his Stock and Perſon is 4001. from 
which 250, the Factor $ Sock dedufted, love I $ol. for the ERimation of his 
pern. ns! 946 | . 
2 L „ 
As . 600 :: 1 400 
By 1 * 240 1200 08 Whole Eſtimation; 
S— ie ET e 250 FaQor?s Stock. 15 


150 factor $ Perſonal Eſtimation 


Partition of the partition of the Gains conical | bropounds the Eſtimation or Agreement be⸗ 

Gains hom ac- tween the Merchant and his Factor: And ſometimes accounts the Eſtimation gc- 

counted at,or out cording to the Merchant's Stock, called Eſtimation upon, or at the ſending ef the 

1 f Merchant. And ſometimes the Gain is to be parted proportionally, according 

chan. to the Merchant's Stock and the Factor's Eſtimation added together, called A+ 
mation out of the ſending of the Merchant, 


Examples 


ce Fo N. n 495 
„ e of both. | 5 | 
1. A Merchant putteth + into his Factor's Hands to improve in the way of Met- Q of Gain p 
chandiſe 800 l. upon condition that the ſaid Factor ſhall have 2: And — i cer- * = 
tain Time they found in Profit 135 l 65. 8 d. how much ſhall the Factor have 4%. 
thereo 


Anſw. Becauſe - + is underſtood tobe 4 of the Gains; the Gains ſhall dedivided _ 
to the e 11 8 + £0 the ie : TONE 


Io the Merchant tor : 10: 6 5 
N 1 neee 9 2 ; 4445 1 
but cen his Efimationis yr becauſe of 40 mhole Gains is bur; of ; the 
Merchant's Part. 
And if the Factor” s Eſtimation were - 2 „chen muſt he have but + of the Gains, 
* the gerede 75 + Wap ſo muſt the Gains be parted thus, gs Pra 


Ds £4, 
Gn T0 the Merchant 108 : of : o 


To the Factor _274 01 : 04 
135: 06 oF 
— 


The Reaſon whereof is, becauſe if his Eſtimation had been but + 1 the + of 
$001. being 2001. had made the 800. to be 18801 or which +is equal to - i of 
800 h. the Merchant's Stock. 


„ A Merchant. delivereth to his Factor $001. upon Condition that bis Fattor date, 4 
tall have che Profit of 160 l. as though he laid in fo much ready Money i wha te 
Portion of the Gains ſhall the ſaid Factor take up for himſelf at the Reckoning? rat, 
Auſw. If it be intended that the ſaid 160 f. ſhall be reckoned as Stock to the aalen. 

other 8004, then the whole Stock maketh 960, of which 160 is 75 and ſuch part 
of the Gains ſhall: the Factor have. 
Zut if the Intent of their Covenants between them Here, that the Factor ſhould 
have the Gains of 1601. of the 800 . chen ſhall the ran take + of the Gains; 3 for 
160 to 800, 1 is as $ 1 


"Examples mixt. : | "ano M 


1. A Merchant puts into his Factor's Hands 3 904. to trade with, and the Fa- 7 
Qtor's Eftimation is accounted 601. how much TY muſt the Factor put in Stock, 44 in 
that he may have of the Gain? Factor. 


ra fe 701, For + of the Gain is ad of the whole Gain, Eftiriiation auger 
and all accounted thereto : So as * Gain for the Merchant coming of 390 J. the 


Cain for the Fagor muſt ariſc of I 30 J. that 1 is 60 J. Eſtimation, and 701, Stock, 


Stock 
by — | 


As. + 390 35s * 1 130 6 3 | | Y 5 1 | 
og PM _ 60 factor Eſtimation, + 
555 Fo. Factors Stock. a i: | 


LA aer a ond to trade with in Merchandiſe; and agreeth with a C of Te 
Fattor, that if he put in 90 J. to the Stock, then he ſhall have; for his pains. Af- 95 parted. add 3 
terward another Merchant deſireth to be a Copartner, and putteth in Stock 3 50 J. of the Factor | 

and promiſeth to obſerve the ſame Agreement made with the Factor: when the Eſtimation. 
Trade is over they find 2504. gained; How muſt bile Gains be divided! ? and what 

is the Factor's Pains eſteemed at: 


Anſw. The Factor's Eſtimation being valued according to the firſt Merchant's 
Stock, i is 110 l. his Stock 991, which together with the Stock of both Sn, 
make 950 l. by erf che Gains ars youu divided as in : Fellowſhip. 


Anſwet; 


A 


1 


> * 


Lib. W. par il. 
I. | J. 5 Sz 


. ” * 1 2 x a - 3 1 N 4 : N * 5 5 14 os BE ud 2 "RO - 21 * * þ , 
r 1. 020039 3UQ JPET 4-7 
n 1 44 EIS BA” £ | n 1 
ad 10 f iE! 90 Factor's Stock; ! ! 
* — — f 


— ü — 1 4 We wir 2 * * 0 F 
110 Factor's Eſtimation." ' 
| — 1545 
J. . ” AN Ag 
LITEDS C4 Jn n Ar,. 
| e penn hes SWAP, ant {33 
, * di o '* 
= Gain divided. 
Factor) ; 
„ . s F - 
* ; "i. 4 ER? 


I 
U 
1 


Falſhood or Poſition: 


ET Stock. 
e 


. 5 * 


1 3 350 n „ pool aca 


1 


92. B 


VET 


4 


. 200⁰ * 52 70% 

But if the Factors Eſtimation had been valued according to both the Merchants | 
Stocks at, then his 90 J. Stock and Eſtimation had been together 375 1, and his 
Stock ſubſtracted, his Eſtimation would have been 285 J. and the Gain divided by 
this Account, the Factor will have almoſt as much as the Firſt, and more than the 


: * * 4 5 * ; o 5 
* . * * 1 * 4 Wea . : > $ 7%. 1 . 
\ + ? ** * 0 8 4 x 7 8 q * 3 4 8 : ' a 2 . 1 N 
1 N * 
: * 3 3 


2 4 1 
A N 


ſecond Merchant. 


3 4) | | & 4 
Ace 2 5 2 2 
A 7% 


90 FaQtor's Stock. 


285 Factor's Eſtimation. 


Sn 
* FACE 


Stock. N 
A 8 400 5 5 ; | 5 | * 
3 350 | e 


Factor 375 l. gain 400 887 4 


As 1125 250 :: 350 . 775 B (Gain divided. 


K 4 14 
* ” 
8 


* 1 FS an ih 


L | | | | | 4 r E ie 

Proof of Fa The Proof of nothing here need be ſpoken to, except the finding of the Efti: 
.foſbip. mation; foraſmuch as all the other Operations of this Chapter depend on froporti- 
1 ons, as the Rule of Three, Fellowſhip, &c. the Proof whereof hath been ſet forth 
At large where they have been.handled. i old ahth 7 fo ono, 

II particular of To prove the finding of the Eſtimation, add the Eſtimation to the whole Stock; 

finding tht E. 25 well of the Factor, if any be, as of the Merchant's; and take the Part thereof 

fimativw hich the Factor was to have, and it will agree with the Eſtimation found: But 


where the Factor had Stock, this Part taken ſhall include his Stock with his Eſti- 


1 2 


mation, otherwiſe his bare Eſtimatiòn only. ' . 
As in the firſt and laſt Examples of this Chapter. 


Stock 900 I. Merchant. | Stock 400 I. Merchant 4 7 ooh 
Eſtimation 450 Factor. Stock 90 Factor, ore tel 7 
; | | . * , „ | | | „ oy 
T F art) 1350 (450. : Eſtimation 32G 8 Factor. 1 160 259 . a 
e kart J6oof 200 I. Stock and Eſtimation: . 


* - 1 1 —— 


% 3144 89 2 8&4 
Lis af #35 * 


. £\ . 5 
1 bs, by : # an 1 * * 
1 ” ” hs * * 1 * . * 1 — We 
* % 


þ | 
Po . 


- * 4 


CH Ap. XIV. Falſhood or Poſition. 

HE Comparative Elements of the third Sort of Derivatives done with, yet 
remains for this Chapter the handling of the fourth Sort, (which have ſome 

peculiar Operation requiſite to their Reſolution) called Falſbood or Poſition- 

Why ſo call. Falſpood 1s not ſo called, becauſe it teacheth any Deceit, but for that, by falſe 
Peoſitions, or erroneous Numbers taken to work with, the Truth is found out. 
And though in ſome other of the foregoing Elements, the Numbers wrought with 
were not the true, yet were they in juſt Proportion to the True; but here they are 
taken at adventure; and if examining thereby the Queſtion, according to the 
Tenor thereof, your Poſition fall true, the Queſtion is anſwered : but becauſe ſome- 
time falſe, it gave the Rule the Name of the Rule of falſe PoſitiIoe. 
This Rule of falſe Poſition,” or Falſbood, is twofold, viz. | Single and Double : 
The firſt is called Poſition Single, becauſe ſometimes at one working the Queſti- 
on propounded may be reſolved, which happens when there is in the Propoſition 


Hiw known, Tome partition of Numbers in Parts proportional, The- 


Falſhood or 
| Poſition, 


* * - 4 
9 97 n 
* ** 
8 7 : F 
4% uo L 
.- th * 


Of two ſorts, 
Single Poſition 


be ond 


| ſaying, 


Chap. XIV. 4 alſhood; or of lion. 


The Proceſs herein is thus, Imagine a Number at pleaſure, and ibid to Whit i. " 
work therewith according to the Purport of the Queltion, as if it were the true 4 


Number ; and what Proportion there is between the falſe Concluſion, and the 
falſe Poſition, ſuch. Proportion hath the given Number to the Number ſought : 
Therefore the Number found by Argumentation ſhall be the firſt Number of the 
Rule of Three, and the Hypothetical or ſuppoſed Number ſhall be ſer in the ſecond 
Place, and in the third Place ſhall be the given Number. | 

Example 1. A, B, and C, conſent together to buy a Ship for 2201. ſo that E 


muſt pay twice 10 much as 2 and C tour 1 times ſo much as B. How much maſt 
each Man pay ? K 


Anſw. 1 ſuppoſe A paid $1. then muſt B pay 161. and C four times ſo much, Anſwer; 


which is 64 J. But all theſe Numbers added together make no more than 88 
and there ſhould be 2201. yet by this Number ſuppoſed 1 proceed to mn 


If 88]. come of 81. of what comes 22017 


here in the Work is gained 201; for 4; then muſt B pay 401. and C 1691. all 
which added (OGUNCE, produce 220 J. the Number nen | 


15 © Poſit 1 falſe. . . 4 Concluſio jon true. 
5 RE | 


RS 1 8 As * 3 A. 
- Poſition B 8 N „ 3 
Do = RS 20 | - HOO; >. | 
Qua rup 8 _ | 220 Proof, 
| 88 


Example 2. K Mercer buyeth 30 Yards of Taffety, and 40 Yards of Sattin for Q. of 10 
335 . but every Yard of Sattin coſt twice ſo: much as a Yard of 0 What pk SG, thy 


did a Yard of Taftety coſt ! 


Anſw. Suppoſe a Yard of Taffety coſt 4s. then muſt a Yard of Sattin coſt J s, Anſwer, 


at which Rates 30 Vards of Taffety will caſt 20 5. and 40 Yards of Sattin 320 s. 
but 120 and 320 make 440, Which ſhould” be but 330. I therefore ſay, As 


40. 4 :: 3, 8035. gon. fora Yard of Taffety, and then the Yard 
of Satin aal 1 S 


3 Po tion. | S, Concluſion; 
If 440 come of 95 of what comes 3 17 facit 4 5; 
Poſition 4 Doubled 7 ©} 440132 —.— 8. doubled 61 g 
Taffety 30 Sattin 40 Taffety 3c 30 Sattin 1 40 


120 + 320 = — 44>. Proof gc 90 4: 240 = 3306 


If the Queſtion hath a Fraction or more therein, it is beſt, for more facility i the Queſtioi 
in proceeding, to take fuch a Number for the Poſition ab may be equally parted by ne F Ons | 


the Parts expreſt 1 in the Queſtion. 4 


together, made 245: how many Men had he? 10 
Anſw. | ſuppoſe 30, (a Number that will be equa ly outta by. 23 37 dls 
= adding th © which is 15, with the + which is 10, NR < which is 24, find 


but 49 al it. uld be 245,: Therefore tho! have erred in ſuppoſing yet I com- 
mit the Work. 70 the Rule of he "Th obtain 150 the Number ſought: . 


Alen. Poſs tion. Men. Concluſion. ala 
49 come of 30: of 8 comes 245 facit 150. 
NA 1255 = 245 1 
oſtion 30 49 7350( 150 Souldiers, 1 30 
Half 1 : 4 130 
Third » mp c 
4 Fifths 15 8 245 Proof. 
a9 


£ Example 


Q. 0f 80 
bought, 20 5 


A. ha 


Example f. A Captain ordered upon Service with a Party, being demanded how 0. of « is 0 
many Souldiers he had in his Party? anſwered, that 3 5 and + of them ad Act 2x it 4 
2 ow 


— owns + 
ep 
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Q. of Sheep leſt Example 2. A Man having 1000 Sheep ſold at one Time, : ſo many as he now 
when ſome £006. "hath; and at another Time ſo many; and at another Time loſt ꝙ ſo many: The 
RE Queſtion is, how many Sheep he hath yet remaining! © 2900 
Anſwer.  Anſw. Suppoſe he had 12 Sheep left, the Half which is 6, added to + which 
is 4, and + which is 3, make with the 12 remaining but 25 inſtead of ro00; then 
by the Analogy is found 480 Sheep to be left. {20 | ER. py a 


- NT” TO NY 
2 * AS — ——— 


480 . Sheep left. 
 24V_ «©: Sold. | 
;160-: ..:* Sold. i.+ 
ne 


1000. Proof. 


— — 


E e iese 
Poſition 12 _ 1000 


NE” 


A- f — * 


If a Vunber pro- When in the Queſtion ſome Number is propounded to be left or taken out of 
| pounded may be the Whole, then the Parts propoſed may be added together as Fractions, and 
« taken out taken out of the whole Integer: Or the whole Numbers by Argumentation ſub. 
the Whole. ſtrated out of the Poſition, and the reſt ſerve for the Analogy as before; only in 
the former Way the Number ſo propoſed to be left or taken out of the Whole, 
ſhall be the ſecond Number. 1 5 
| Q Of « Mai's Example 1. A Man having ſpent 50 l. had yet + and of his Eſtate remaining: 
fate. what was his Eſtate at firſt ? | + . 
Anſw. 10001. For if I add + and 3, they make 22, which taken from 22, the 
whole Subſtance, there remaineth ; which if it be 501. ſhall make the Whole 
180 c 2, 5 © ns i 
Or if I ſuppoſe 20 J. then + is 15, and I is 4; which added are 19, and ſub- 
ſtrated from 20, the Poſition leaves 1; And if 1 come of 20, then 1000 ſhall 
come of Fo. 1 Ek. 21 oi 


Anſwer. 


} 


| ; | . 23 ks 4 FI 3 N 
+ + lf be 50 what ſhall 1? facit 1000 


Deer e thr Ho Rong 
2 1 * . 1 ö | , |; . 


Spent 50 


1000 Proof. 


9, Par - Otherwiſe. 
ns. 20. . es 
3. T in in $O -» icon. 


fb 
20 
4 : — 


* 15 
Total — 1 | | . 1000l. 
Remain 1 hd 6 2 
e Example 2. Qua having ſpent 2 and 4 of his Stock, had only 36 J. remaining ; 
| ho of Stock, what was his Stock ? . ine 
wot # wa. Anſw. 2701. Here the Fractions added make , which taken from the whole 
Anſwer. _ Ag, leaves g; and this being equal to 36, makes the whole 270. . 
Dr by ſuppoſing 15, then 3 is 10, and + is 3, which make 13; that taken from 
Iz; leaves 2: therefore as 2 to 15, ſo is 36 to 270. 5 8 


> jay MOOS = TN a 
+++ Us If % be 36 : what ſhall 1? facit 270 
e e 
HRS 75 + 54 
|  IF/ I SO Left 36 i 

270 Proof, 
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' Sometime a Number in the Queſtion propounded abideth unalterable by the If « Nanber | 
Fradtions given, and ſo may be ſubſtracted from the Sum given, and ſet by for a 9 # ih 
Time till Operation be made with the reſt, and then reſtored again. IO 

Example. A Graſier ſaid of his Stock, If Ihad as many more Head of Cattel as 8 of Cattel, 

[ have with the half, third and fourth Parts thereof, and 1 overplus, I ſhould what Nunber. 

have juſt 630: how many Cattel had he? + + Ry ket | 

Anſw. 1 ſet by the 1, and ſo remaineth 629; when I have found therefore a Auſwer. 
Number, which being twice taken with the 2, 2, and 4 Parts thereof make 629, | 
Ladd the 1 thereto : As ſuppoſing 12, the Parts whereof accordingly taken, and 
added to the double thereof, make 37, by which is found 204 the Number deſired, 


Polition 12 7 Poſition. | 
Dohle, As 37 11 :: 629 i 204 Cattel; 
LO ůͤ Ni: 0000 Les gn Aa 5. 4 
Hf : . 37 )7548(204 68 + 
— IT added. 
Af 630 Proof. 


- 
- 


. f 


Sometime two Numbers are demanded, and in the Work two Numbers are ta- To Nunbersy | 

ken, yet the Reſolution by Single Poſition, becauſe one of the Numbers ſo taken 2 1 

een . 003 3a Bo 
Example, What two Numbers are they, whoſe + of the one is +; of the other? 2 9 yd 
Anſw. I take 12, a Number that hath ſuch Parts in it; + of 12 is 8: Then ſeeking mag 

what Number 8 is + of, I ſuppoſe 20; but 4 of 20 is 15, and I ſhould have but 8: 

Nevertheleſs the Analogy will hold; If 15 come of the Poſition 20, then will 8 

_ - 105 the other Number deſired : So ſhall 12 and 105 be the Numbers de- 

Mmanded. | ee * | 


2 of = e 10... Proof. 
Poſition 20 1 2 of 12 =8 =+of 10+ 
NN 15 )160 104 4 4 4 5F 
f * N | 1 „ ˖ . 
i ; | & + '# 27 
5 N 3 — 


lf there be no Partition in the Numbers to make a Proportion, then muſt be pouble poſl. 
uſed the Rule of Double Poſition. ; | m 8 tion, bow 
In Double Poſition make a Suppoſition twice, proceeding therein according to the .. 
State of the Queſtion; and if either Number of them ſuppoſed happen to reſolve 4% be 
the Queſtion, the Work is done: But if not, obſerve the Errors, and whether 
they be greater or leſſer than the Reſolution requireth, and mark the Errors ac+ Errors to be 
cordingly with the Signs or —. _ | marked, 
Then multiply contrarywiſe the one Poſition by the other Error: And if the wauttiplied 
Errors be both too great or both too little, ſubſtract the one Product from the -oſſwiſe into 
other, and the one Error from the other, and divide the Difference of the Pro- the P We 5 
ducts by the Difference of the Errors. 4 785 $ Errors like of 
But if the Errors be unlike, as the one + and the other —, add the Products, pers pr ay 
and divide the Sum thereof by the Sum of the Errors added together: For the 9 88 f 
Proportion of the Errors, is the ſame with the Proportion of the Exceſſes or De- 
leds of the Numbers ſuppoſed, to the Numbers ſought, 
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555 : Falfh00d or Poſition. _ Lib.IVPart. 
Q. Of the Nun. Example 1. A and B diſcourſing of their Tenements; A ſays to B, If 1 had 5 
ber 0) Lee. of your Tenements I ſhould have double the Number you have: To whom 3 re. 
ag plies, If I had 2 of your Tenements I ſhould be equal with you : How many Te, 
nements had each. of themnm „ 2A ö 
Anſwer. For Anſwer, ſuppoſe A had 16, to which 2 added makes 18, which is double 
the Number of 9; but having taken 2 from thence, it appeareth by this Suppoſi. 
tion B had 11; wherefore 2 taken from 16 and added to 11, make H 13, and leave 
A 14. But they ſhould be equal, therefore the Poſition is erroneous, and the Fr. 
ror too much by 1. Lk DL Jin de e e | 
| Again, ſuppoſe A had 20, to which 2 being put, it's 22, and double the Num. 
bher of 11.3 but from thence 2 being taken, B by this Suppoſition muſt have 93 
No. u take 2 from 20 and put to 13, it's 15 for B, and leaves 18 for 4, which ß 
not equal; therefore I have erred again by 3 too much g. 
Ih ben multiplying 16 the firſt Poſition by 3 the ſecond Error, and likewiſe 20 
the ſecond Poſition by 1 the firſt Error, the Product 20 is taken from the product 
Errors both +. 48, becauſe the Errors are both T, and the Remainer 28 is the Dividend; and 
aahating 1 the leſſer Error from 3 the Greater, there is 2 for the Diviſor ; the Quo. 
tient of which Diviſion will be 14, the Number ſought for 4, and then by Conſe. 
quence muſt B have 10: for 2 taken from 10, and added to 14, makes 16, Which 
is double to 8; and 2 taken from 14, and put to 10, makes both 12 alike. 


Firſt. Second. 
Poſition 16 20 Polition. 


$08 : k proof. 

19% e 1 3＋ Error. E 

N | Io—2= 8 Half, 
EE OY — 1042212 Equal. 
—!!! 3 — 1= 211024 — 2 Equal 


Reſolution by If the Suppoſitions had been 12 and 10, ſuppoſing 12 for A, then muſt B have 
other *Pofirions, 9; and taking 2 from 9 ts pdt to 1 2, makes A 14, which is double to 7 for B] 
whererve £795 but taking 2 from 12 to put to B, makes B 11, and leaves but 10 for A, Which i 
re bote —* an Error too little by 1. And ſuppoſing 10 for A, then muſt B have 8; and 
taking 2 from 8 to put to 16, makes 12 for A, double to 6 for B; but then taking 

2 from 10 to put to 8 makes B 10, and leaves A but 8, which is an Error too lit- 

tle by 2, for they ſhould be equal: And becauſe the Errors are both alike, the 

IVack isds before;:::) 17 513 105099) 71 Ie mv 1299 Oy „ 


Firſt. Second. 


Poſition 12 10 poſition. Products 24—10=14/ 14 A. 
Error 1—” 2 Error. Errors 2— 1 110 B. 
18 | 


Reſolution by o- But if 20 and 10 had been the Poſitions, then the Errors as before being found 
ther Poſitions, unlike, that is 3 ＋ and 2 —, the Total of the Products muſt be the Dividend, 
where the Er- 1 . 
"015 a2 + and and the Total of the Errors the Diviſor. RE „ 


Oe Firſt, . Second. 
Poſition 20 10 Poſition; 


« 
* 


822 ; 


Froducts 30+40=70/ 14 4 _ 
Error 3+” * 2—Error. — Frrors 3 2 50105. 

* f 5 | "We. pw, 1 8 1 . 4 8 1 
7 30 40 | | SERTSEAVIYS £3314. | 3-54 


Q. of z Debts, Example 2. A, B, and C, were indebted to D, who hath forgotten their Par- 
bat they wert. ticular Debts, but remembreth the Debt of A and B added together made 500. 
and C and B together owed 801. and the Debt of 4 and C together was 70 |. 

5 The Queſtion is, what each Man's particular Debt vas 
anſwer. Anſw. Suppoſe 4 did owe 15 J. then muſt B owe 35 l. (for both their Debts 
made 504.) And if Bowe 35 J. then did C owe 45 1. ( becauſe both their Debts 
made 801.) But then the firſt Man's 15, and the third Man's 45, make together 
but 601, and they ſhould be 70 J. So is the Error 1o—-— Ai 57 ONS e 


Then 


R 1. 
- . 
* 


Gay, XIV. Fahl or "Poſt 5 501 
Then eee 4 404 owe 26 J. it will follow that B owed 24 J. and C 56 l. But 
5 Ap and 26 ariſe to 821. 0 1 N * but l ſo here is an Error of 


Yb, wk 


Firſt 706 tion. A ik; B.  Conſeq ce, B & C. 13 4 & by 


I B35 . en 
True Debts 70 ever 10o— 


a Poſs tow, A & B. 8 B &. c Ty PPS a 1A &C- 
A2 +B24=50 B24+Cyg6=80 e 


_ Erve Debts 70 Error 12- . 
Firſt. „ 
Poſition 15 26 Poſition. products 260 + 180 = = 440 4 
be 3 1 ＋ Error. Errors 104 12 2 250% 
8 180 rags, Ws N 


420+330=50 'Bgo+C50=80 Luc $0=70 i I , Frag 
Example 3. A Parcel of Linen Cloth, viz. Lockram and Canvas, was ſold to the Q Of Latran 
Number of 30 Ells for 515. The Canvas was rated at 18 d. the Ell, and the Loc- 0 Canvas, . 
kram at 2s. how many Ells of each ſort were there? . Den of 


Anſw. By ſuppoſing 10 Ells of Canvas, the Error will be 4 +: 18 by fuppe- . 
ſing 6 Ells, the Error will bes +; the products therefore of 6, the Poſition into 

4 and of 6, the Error into 10, taken one from the other, leave 36 the Dividend, 

and the Difference of the Errors 2 is the Diviſor : So is there dean d to be 18 Elle 

of Canvas, and by Safe ene 12 Ells of Lockram. 


Firſt Poſs bs. s. Second Poſition. 1440 * AY . 


Canvas 10 Ells «„ 1: 6 2 1 Canvas 6 Ells x 1: i 
Lockram 20 Ell x 2:0 = 4  Lockram 24 Ells 2.3 0 = 48 
30 5 | 30 57 | 
— Pament 51 . — Paiment t 1 
Error 4 A Error ht 
Firſt. : Second. > 5 N 
Poſition 10 * 6 Poſition. oak 
| 5 ucts 60 — 24 = 36 | | 
Error 4+ n Errors 6 — 4 2 N 18 
I - = 60 | 
Oo AM det fl 0 NG. 6 | 
Canvas 18Ellsx1:6 = 27 | 8 a it 
Lockram 12 Ells X2:0= M 5 
1 0 


Example 4. A 3 was to build a Piece of Work in 30 Days, and by O. / 4 co 
Agreement was to receive for every Day he wrought 3s. but for every Day he pe“: Work 
did not work within that Time, he was to be amerced 2 5s. When the Work was and Play. 
done he received but 25 s. for his Work : The Queſtion 1 is, how many Days he 
worked, and how many Days he plaid ? 


Anſw. By the Suppoſitions of 20 and 12 the Errors will be T5 +and 25 — 3 _ ; 
the Products added Take 680, and the Errors added 40: So by Diviſion Is found 
he worked 17 Days and plaid the reſt. 


n ; Firſt 


592 


o Pim. 


Hip ſting wee ail rite. Wee, 
Wr oght 30 Ant = 1460 Wrough jo A1 


e 75 x 2,=,20,, B uh 


00 
- Reveived dy. 


_— - wang WIPE ITS re 5 5 r 
Hoſſtion 260 Y 12 Poſition. © Products 180 + 300 = 680, 
Ever, * X Error. \ "iron 45 4. 25 = 46 


4 4 


* 
. ” : 4 tz ”4 8 5 2 
. * a q Wn. _ + to 8 * S "4 J. [ 
* 


Proof. LIP 0 5 
Working Days 17 at 3s. . 0 a | 
Fee 1 >Igiat 25. a | Day = = : 26 


1 * 8 25} "55 Received. 


Notes. Note 1. As in Single, ſo in Double Poſ 1h; though the Number ſu poſed de ne- 
, ee ver ſo falſe, be der may be 12 fed Vet for more eaſe 15 the Work, 
_— ſuppoſe a Number likely or apt to be parted uall into ſo man Farts 

an,  nitellaryto- e debt of HeQueltion ef a ee 


2: iron Poſt» 2. Let the ſebond Poſption always be Hompgrnta to th firſt thatis, belong both 
tion Homoghizal to one Man, one Thing, Cc. For though the © Operator is at iberty t to ſuppoſe for 
ro the firſt. which he will of. the Politives ſought 4 the-Qiioſtion ; yet if he ſuppoſe firft for 
- Ona, 7 N dhe 3 . ch 107 Hat 
3. Both Errors ij 3. rors be equal in mbers, Fet 8 Ir Signs unlike, of 
equal & wilike boch the Poſitions is The dum deſired. 
9. 0f alc Example. A Man having a certain Number of Apples, met three Maids who 
given 3 Maids, delired ſome of his Apples; whereupon he giveth A+ of his Apples, and 


boy mary. giveth him three Apples again. To he giveth + of his remaining A pples, al 


ſhe giveth him two Apples again. To C he g giveth - : of his remaining Apples, and 


ns 2 him one again; ſo had he 13 Apple left: how many Apples had he 
at hrit 
"4s Auſw. 20: For = thereof i is 5, FE) 3 returned again leaves 18; of which + 
is 6, and 2 returned leaves him 14 z of which 4 18 2, and 1 returned leaves 1 3. 
And if the Suppoſitions made for Reſolution be 16 and 24, the Errors will be 


14 and 14 +: S0 20 the half of 40 (which is the Total of 16 and 24) is the 
Number ſought. 


4. Double Po- 4. All the e reſolved by Sin le Poſiti tion, will be reſolved 
tion 8 wo and ſever by ot er 0 f the Comparative ements foregoing. 5 


Example by Specificks of the fourth Sort, as-well as Poſttion. 


Q of filing « At Bronze is a Statue in form of a Lion ſtanding upon a Fountain, vith this | 
len, the Epigram; If 1 let the Water paſs out of my right Eye, I can fill the Ciſtern 
. (holding 732 Gallons) in 2 Days: lf let it paſs out of my left Eye, I can fill it 

in three Days: If it paſs out of my Feet, the Ciſtern will be filled in 4 Days: But 


if it paſs out of my Mouth, I can fill the Ciſtern in 6 Hours : In what time then 
ſhall I fill it, if I pour forth Water by all the Paſſages at once? 


* Double j 


Anſwer. Anſw. in 4 Hours and 44 Minutes fers. For In that time cometh out of his 
Mouth 576 Gallons, out af his 8 Eye 72, out: of his Left 48, and out of his 
Feet 36. | 


Ey Poſition. 


732 — 465 = 2664 


2. Poſition 


18 * 7 
„ f jp 
* 8 %, j * © 
1 ; 44 80 4 
" * f 
* Fs * 0 5 
14 a ** 
i 


COIs 1- * e e nr. 
. me 155% of bog ao 906 


ay f BY gt 
—— 1 55 X 1 N 10098 51: 
10 . "Ui 4 289% 7 14 311 01 3! | 4 l a 5 
an 2 iy If! of 1 K 11 8 1 
| I Rani de man eu, Thu, |, IT. -wiint, - By Sperificks, 
05 O e doutn dl bf. : ke 191179907 81 
| — * | | it 


0 10 2 wy 4 * 23 1 x N a ta 52 *f\ 


, 8. TY 2 20736 + Toms maren 
Example by: Poſition and Equilonof Paiment. 
A. is indebted 


to B 800 l. to be paid, at. 4 Months; 1 Month E paſt, he C 0f a Dili 
payeth 200 J. and 15 Monthafter the firſt Month. he papeth 3001, more ; When paid, port befort 


mall the other $001, be paid? «15 1 49840 oy when the | 
Slots 3 Months ue 15 Paineat, that * rr Months after the end of the Auſwer. 
4 M OY 


Debt $00 multiplied by FE) Ti ime + of Paiment * * 4 = 3200 50 Poſition; 


Paid 200 multiplied by the Time of Paiment 200 & 1 = 20 
Reſt 600 multiplied by the Time of Paiment 600 x 21 = 1500 
Paid 300 more, ſo remaineth yet 300, which OR 
ſuppoſe A kept 2 Months — 300 X > = 600 
2300 
10 Suppoſe A kept the 300 J, 4 Months 3 | "Emer 900— 
Then inſtead of  the-600 above, muſt be 
eee to 15 and 5005 which * 2900 


„ Error 3⁰⁰— 
990 _ $00. _ ' 660 WT SME) 
Ho E 
* y Equton of pain Ee WH ny wn 

a) - of Paiment: 
Debt 800 in 4 e 1 Months. 
raid 1225 X 1 7 

200 3 2+ 3 = = 730 21 155 Time equated. 
Reſt 368 | Þ Difference. 


As 300 . 27 :: 300 32 
6 2 2 | 
| 


3000 1635 250 Months after 4 Months. 


Endleſs were the Queſtions that might be propounded for Reſotution by Pop Other Queſtions 


tion; and ſeveral Authors are found ſtored un much variety of ſuch Propoſiti- hoſes ont e. 
ons, ther Books. 


1 


1 
14 


+9] 
. 
1 5 


to Poſts, whence two Poſts that depart upon one 


504 e Falſhood or Poſition,” ba Lib.1Vpijt; 


ons, beſides thoſe already anſwered, ſome of the choice Ones here ſelected ma 
terve inſtead. of. the reſt, 50 ᷣ % 0 y 


1. Oſthe Travel Example i. There are two Towns duct "ne from the other 200 Miles, from 
a from the one Ton unt n athe 

a . 33g -» 3s ; P . qQ er 

and one goeth two Miles a Day more 8 The other, they meet in e Days; 

4 Day? ft in m Days, 


how many Miles doth each Poſt travel in 


_ Anſwer. Anſw. The one went 19, and the other 21 Miles in a Day; which in 5 Da 


made the One to have gone 95, and the Other 105, and together 26 Niles. 4 
2. Of 3 Silvy Example 2. A Goldſmith hath three Silver Cups with a Cover of 19 Ounces 
Cups, with a and the ſecond Cup weigheth half as much as the. Firſt and third Cups., If the 


Ce. Cover be put to the firſt Cup, it weighs as much as all the three Cups; and if 


joined to the Second, it will weigh as much as the ſecond Cup twice, and the 
third Cup once: But if put to the third Cup, it weigheth twice as much à8 the 
firſt and ſecond Cups: what then was the Weight of each Pup 3 | 
Anſwerr. Anſw. The firſt Cup weighed's 3, the Second 8 5, and the Third 10 3, that 
is together 24 5: And ſo much is the Cover and firſt Cup 18 ＋ 6. The Cover 
and ſecond Cup is 26, that is 18 8, Which is equal to the third Cup, and doy- 
ble the Second 10 +8 +8. And the Cover and third Cup is 28 the double of 
14, the Weight of the firſt and: ſecond Cussssz ... 


£ % 


3. Of Crowns 3 3. Two Partners had in Accompt between them 400 French Crowns, 
caught up in a Whereof one ſhould have 230, and the other 1970: But in parting them they fell 


— . 


Difference. ſo at Variance, that he had moſt that could catch moſt. Vet after ward being re- 


conciled, they agreed that he that had moſt ſhould lay down z of them he had, and 
he that had leaſt ſhould lay down 3, and the Sum of both ſhould be equally divided } 
between them, and ſo ſhould each Man have his due: The Queſtion is, how many 


— 
—— 


| of the Crowns each Man caught up 7 Mn inn 1325 . ©, DOS Koc 
Anſwe. Anſw. One caught up 280, and the other 120: for of 280 is 140, and there 
remaineth 1403 and q of 120 is 40, and there remaineth 80; this 40 and that 
140 added are 180, the Half whereof is 90 for each; and this added to the Re: 


LET 


ws vg for one 230, that is 90 ＋ 140, and for the other 170, that is 
4. Of Morey and Example 4. A Merchant buying Cloth, findeth if he take 12 Cloths, he ſhall 
Cloth, bow want 42 l. to pay for them; but if he take 9 Cloths, then he hath 84 J. too much: 
mach, * _ much Money had he, how much did à Cloth coſt, and how many Cloths 
dealt dee: : — — — — — e 
Anſwer. -- Anſw. He had 462 l. which will pay for 11 Cloths at 421. a Cloth. wn 
5. Of tie AY, Example 5. A, B, and C, buy a Ship for 200 J. If A have 5 of what B pays, 
Partners bad. then he can pay for the Ship alone: And if B have g of C, or C have of 4, 
then they reſpectively can pay for the Ship: what Monies had each of them? 

Anſwer. Anſw, A had 1201. which lacking 80 J. of 200 1. B muſt be double to 80, that 
is 1601. this wanting 40 J. of 200 J. C muſt have 4 times 40, that is 160 J. as 

B had. And then 160 J. and 40 J. which is Z of 4, will make up 200 J. alſo. 
6. Of Hiero's Example 6. Hiero King of Syracuſe in Sicily, had cauſed to be made a Crown of 
8 Gold to be offered for his- good Succeſs in Wars; in making whereof his Gold- 
ſmith fraudulently took out a Portion of the Gold, and put in Silver for it, jet 
ſo that there was nothing thereof to be ſeen or abated of the full Weight. The 
| King ſuſpecting the Fraud, propounds the Doubt to Archimedes ;, wiz. How he 
might diſcover the Fraud without breaking the Crown. Archimedes not knowing 
preſently how to anſwer the King's Deſire ; a while after às he chanced to enter 
into a Bath, he obſerved, as his Body entred into the Bathing-Veſſel, the Water 
ran over; and thereupon-apprehending a Reaſon of Solution to the King's Que- 
tion, as the Story reports, was ſo rejoiced, that forgetting he was naked, ran 
Home, crying, dup x, £vencg, I have found, I haue found. And cauſed two maf- 
ſy Pieces, one of Gold and the other of Silver, to be prepared, of the ſame Weight 
with the Crown; and conſidering that Gold being keavier, and: more compact by 
Nature than Silver, and fo occupying leſs room, if it were put into a Veſlel brim 
full of Water, would cauſe leſs Water to run over than a Maſs of the ſame 
Weight of Silver would do: Whereupon trying both, he noted the Quantiries of 
Water at each Time ſo run oyer, and learned thereby. what Proportion in Quan- 
tity is between Gold and Silver of equal Weight. And then putting the Crown 
into the Veſlel brim. full of Water, (as before) marked how much Water run 
aver then; and comparing it with the Water that ran oyer when the r 


„ c b 8885 
Chap. XV. PR. WF Proportions doubled. 585 
t in, noted how much it did exceed that; and likewiſe comparing it to the Wa: 
ter that ran over when the Silver was put in, marked how much it was leſs than 
that; and by theſe Proportions found out the juſt Quantity of Gold that was ti- 
ken out of the Grown, and how much Silver was put in inſtead thereof. — 
puruvius who writeth the Hiſtory, doth not declare the Particulars: But ſup. 
poſe the Crown to weigh 8 ib, and fo the other Maſſes, and imagine when the 
Gold was put in, there ran over 2 of Water; and when the Silver was put in; 
there ran over 3; 15; and when the Crown was put in, there ran over but 2. - 
Now ſuppoſing there was 2 tb of Silver in the Crown, then muſt there be 6 E Of 


Gold: And accordingly by the Rule of n 
db Gold 1b Mater. thGold Ib Mater: 


| * £ CEN 
70 Y — — ü 


5 24 when the Crown was put in: 
FFF 
- Suppoſing again the Silver 1 tb, then muſt the Gold be 7 tb; and the Prop6r: 
tions by the Rule of Three, thus: „ . 
ib Gold. lb Vater. tb Gold. b Water. 
As 8 e | $445 7 88 1+ CE 


U 


N wb silver. 15 Mater. Ib Silver. Ib Nate: V 

r ME or a ng, 

. 2 when the Crown was put in; | 
4 Products. 5 5 


„% I 
1 1 3 )( (14 b Silver 
8 Errors 1 + & = . 2%) 
4 * | 4 OT I 
* 


o had the Crown, F 1; fp Silver By the Suppolitions 
ee in all” £0716 Gold J eee, 


4 
; 


Vet Archimedes needed not to have the Maſſes of equal Weight with the-Crownz > 
for by other Quantities of the ſame Meral, though! of unequal Weight, the So- 1 
lotion thy be lad; as Record / hn or ro probe tn oO ng 
The Proof of All the Works wronght by, Poſition, is when the Number deſired Prof of Poſi- 
is found, to add, ſubſtra&, multiply, or divide thereby according to the tenor pon of both 
of the Queſtion: and if in Concluſion there be Agreement in all things with the? 
Data in the Propoſition, the Work is right; as by the Proof of ſeveral of the _ 
leid 113 199 Ana r nn mon $3.15 Sd CUT IOO04% he | | 


} 
of 
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be 547 0 digao! le »dz Ae el e ot od 01 079 E co, . 
Itherto this cond Part of the fourth Book hath ſpoken of plain Disjunt# Figural Pt. 
- Proportions 3 now therefore a little is to be ſeen of Figural, which are ſo na- portions. 
» becauſe the Proportion between ” Numbers given and required; lies pro- 
0 Hi perly 


hy He Proportions doubled. l W. Ed, 


perly between them as they ar e, or are to be Figurate, or to the Reſolution nq 


uſe of Figural Numbers: So as being Figurate to the male 
called Pobied Proportions ; if cubed, Triple 4h ee Ke Gantirp, theyare 


Daubled Pro» Doubled Preportions ; are not here to be ſtrictly taken only for th lil? 
portions hum ta- about Squares, but take in * that cther? 8 Saperfie 5 Propont ions 
ken. 7 Triangles, &c. and conſider as well the Proportions between the P © 


| res one to mer, as the Proportions between the Data an Que | 
circle, the Pri Propoletons concerning them. a 82 
ircle, the Prin- 


Ihe principal parts of a Circle, wherein an Analogy is r viſit 1 
Trees du The Dante the Circumference (called alſo Peripherie al Paneel 
of. Area: And becauſe the Product of half the Circumference into half the Dia- 


meter is the Area, accompting the Diameter to the Circumference, accordin 


to the aforementioned Archimedes, or Oughtred from Luol h van C 5 
_ before alſo in Figural Numbers, Chap. ; : 2 "TY Ke ae | 


The Analogies are. 
As 9, t6 a8 - 


or 1, to 3,1416 roi is the Diameter to the Circurnference. 


As 14, to 11. 
or 55 to 0,785 4 | bv is the Square of the Diameter to the Area. 


As 88, to 7. 
or 1, to o, 795775 


7e is the Square of the circumference to the Area. 
Propoſitions. 


Q. Of the Cir- A Circle whoſe Diameter i is 21: What ſhall be the nen 
3 ard the Area by Archimedes ? ee _ we 


_ Anſw. 66 Circumference, and 3467 Area. 2 + 8 
9 As 7. 22 :: 21. 66 Greumference. 5 
As 14. 11 :: 441 (Q. 21). 3467 Area. 


e Di A Circle whoſe Circumference is 66 : what ſhall be the Diame ter and EE : 


Co ea» Area by Archimedes? a V 
3 j Anſw. 21 Diameter, and $346 Area. en et ce ”— 


e As 22. 7 4565 r. a 5 Diameter, 
As 88 Wl * 4356 (Q. 40 346 Ared. 


Q. Of the Dia- A Circle res rea \ is 34620 what ſhall be the Diameter, and what the Cir- 
meter and Cir- cumference by Archimedes? ; 


cumference. Anſw. 21 Diameter, and 66 Circumference. 


Anſwer, | 5 
As 11 37 :: : 3462 « 441 (G2). Diameter. 
JJ 4346 £0.66 Circumference. | 


Triangles, their Tonching Triangles, their principal Parts are their Sides, Angles and Areds; ; 
Sides and An. but (that Geometry be not too far intruded upon, to which Properly theſe Spe- 
gles, &c. culations belong) it will be enough toſay ſomething here of the Sides and Angles 
. of Right-angled Triangles only. . WY 
Of 4 Right The Doctrine of Triangles acquaints u el that in all lain Ugh led Triangles, 
Angle. the Square of the Side that ſubtendeth the Right angles is equal fag two Squares: 
oc both the other sides. Wherefore in ſuch. Propolitions, where the Dara and 
Number ſought repreſent the three Sides of ſuch a Tria gle, the Reſolution of 
either in queſtion is accordingly to be found. 147 þ 


of the lenetb Example 1, The Walls of a City 21 Feet high which hath : a Ditch at the þ bot- 
of Scaling Lad. tom 28 Feet broad, are to be ſcaled; and the caling Ladders are c 


Q | 
ders, be made a Foot longer than will reach from the penn bay Brink of the Bid 7 | 


the Top of the Wall: how long muſt the Ladders be? 


Anſwer. Anſw. 36 Feet long: For the Squares of 21 and 28 , which are 4 441, and 784 


added, make 1225, whoſe Square Root is 35 the length, that-will reach from the 
Brink of the Ditch to the Top of the Wall; to which f *Fodt added, becauſe the 


A Feet. were to beſo much longer, makes t the Whole length of the Ladder 757 
ene 1.3 7 0 bn 2103 i 


e 4+ AYyyT4 WW a reer 


5 


. 


* 


441 5 3 
11 rail 
ne 

Length of the Ladders 36 


28 x 28 GAY 
| 1 added; 
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181 
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Example 2. There ure two Towns, as fippoſe Chicheſter and Tork, which lie O. of the Di- 
South and North, diſtant one from the other 225 Miles; a third Town, as Ex- fac: of two 
ter lying plain Weſt from Chicheſter, is diſtant from Tork 255 Miles: how far is Cities. 
Chicheſter diſtant from Exeter in a right Line? | at 25 
Anſw. 120 Miles: For here the number ſought being not repreſented by the 
Hyporenuſal Line, but by one of the Sides, containing the Right Angle; the Square 
of the other Side containing the ſame Angle, is to be taken from the Square of the 
ſubtending Side, that is, 50625, the Square of 225 from 65025 the Square of 


Anſwer. 


/ 


| 2553 ſo is the Remain 14400, the Square of 120. 
Exeter. I | | 
2355 * 255 = 65025. 
74 290 5 iy OT 
„Andie io 7 4: 244004 120 Miles... 


ay 


Chicheſter, 


4777 22 7 ROO 
I: 8 * ; * q — 
* — # 4) : . 4,4 CL Z &# - 8 


The Area of ſuch Triangles being always half the Product of the 2 Sides, con- x: Df the Area 
taining the Right Angle: If it were inquired how many Acres of Ground there * a Triow 
were in the Triangle laſt mentioned, conſidering that one Engliſh Mile contains“ 
5280 Feet or 32oPerthes, and one Acre 160: Square Perches, the Sides 120 and 
225 multiplied by 320, and the Products one into another, and the Half divided 

by 160, make ſuch a Triangle to contain 8649600 Acres of Land. 


e 


Anſwer. 


120 


Sides of the Triangle 


perches in the Sides 


206 


38240000 


ä 
Den: line 


2 


240⁰ . 
, Trodat, 


360 


38400 x 952000 = 2764800009 


Falf 1382400000 


x69 


Sometime it is needful to 
commonly 
demidiameter of the (ir 
to the Peripherie of the Circle. 
Example. bf a 


5 
©. 
* 


* « 
118 P 125 
* 


y Archinedeg 2. 


CL £47 4 124 4 8 1 q £ | 3 > f 1 

1 47 4nd the Baſe 22. 

w - 6 | 
' a , " ' * 
1 1 * 2 — # , ' #4 L 1 3 
1 TS 0 . ' 699909 
7. * * 
1 
d 4 8 * j 


8640000 Acres. 


turn a. Circle into a Rectangle-Friangle, which is 75 tun the Tii- 


performed thus; Make the Perpendicular of the Triangle equal to the e into a Cin. 
cle, and 


elt. 


the Ground or Baſe-Line of the Triangle equal 


a Cirele have the Diameter 7, and Peripherie 22: what ſhall the Exanplt. 
Ades of a Rectangle- Triangle be, that is equal in Area to the Circle, according Ty 


Anſwer. 


22 


3 55 


Fo 8 Proportions doubled. 2 


| 4 * q 
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3 WHT ＋ i . 
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Area of 387 the Circle. Area of 387 the Triangle. 5 


Cuadrangles, Quadrangles, whether exact Squares, or other Rectangle Figures, (fo far a 
m_ 3 ed concerns Arithmetict) have conſidered, their Sides, their Area's, Values, and Al. 
DE TINY teration of their Forms: But becauſe all theſe, more or leſs, have been touched 
before, as among Figural Numbers in the ſecond Part of the ſecond Book, or in 
the Indirect Rule of Three, or Specificks, in this ſecond Part of the fourth Book, 

they muſt be more ſparingly remembred now. n mont RoW His nai +. 
Of their Sides be be 


4 7 1 
f . \ 5 ” 2 ©, „ ? £ 
® ® 3 1 1 388 x 8 1 A $60, 8 3 ** OL ; & * n ' 
Ouching the Sides rea's O rangles. 6.3, 011 and Yb 
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For the Area, To reſolve the Firſt, ſquare the Side, and the Product is the Area. . 
For the Side. extract the Square Root of the Area, as before in Fi. 


Il anther Di But if the Propoſition r̃equire the Number ſought in another Denomination to 

_ nomination be that given; Then if the Denomination be greater than that given, divide the Num- 

ſought. ber found by ſo many of the Leſſer, as are contained in one of the Greater. And 

if the Denomination required be leſſer than that given, multiply the ger 
TTC 3 TINTING) 


* 


ven or found accordingly. = 


Q. of the Acres Example 1. A Field is 36 Rods Square every way: how many Acres doth that 
in a Field. N : | | 
„Field contain & „ 0 574 Je 


Tony eren ee 
4 7 W; 1 411 1 ** F 1 WII. A 4 F E 


anſwer. © - Anſw. $4: Acres: Here, becauſe Acre is an higher ti 


77 45 7 774 I F 5275 2 N A 


% 
117 * 


' & i. 
5 


1101 i 
6 | Denomination than Rod, 
after 36 the Side is multiplied into it ſelf, the Product 1296. being the Area in 
Rods, is divided by 160 the Rods in an Acre, and the Quotient is 8. 
ei, Vert any bi aofioads 0M no: uboot en: as Err i biene 


» þ 2 
af * =, 1 
t O% 0 "2 bs <a 4. K-44 N 1 1 ; 


* 5 . 
* 7 4 'Y SY * a . * } 
- T A p e . 4 ieee £35333 1 IS Z3 1 
pe 


Anſwer. muſt be multiplied by 304 for Yards, and 5 by | 27 27 for Feet, becauſe ſo many | 


045761 Ugh | | 
36 ST. 36 ro a. 208 
$7.X.55 =>"... 3075 16% x, 16% = 2724 
TED 3 14 . „ r 
180 „ ee | 
18 324 


* 

* 
- 
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4 1 


* 198 39204 Yards. a f 
nt ien BIibn n eee, HE OTIAD? 
352836 Feet. 

| * EI 143434 9115 03 

* * X . 7 ©, 7 71 Ya of F ; 44 1 * I 3 Fas ET: 2 wy OT | 7 1 + 5 21 d 5 > 

Q. Of the Rods Example 2. A Square Field containeth 39204 Yards :” how many Rods doth one 
in one Side, Side contain? N t Ea A 3607 at eren 6 10 290 


* 7 du . 

5 * 1 
EErr Sei JO r 4 a4 15 $4 © v2 
41 S114 3? eie 


* 
a *. 
1 


anſwer. Anſw. 36 Rods: For Rod being an higher Denomination, than Y Ad, 155 the 
ggquare Root of 39204 extracted, is divided by 537, or 5,5 the 1 ards in one Rod, 
and the Quotient is 36 Rods as before. 1 


1 


39204 


Chap. X v Proportious doubled. 


3 F 
39204 ( 29 "6 Rods. 
FSnomon 261 857 
FS nomon 31044 


But if the Propoſition had been to know how many Rods or Yards in the Side Ex. F 1 #4/ 
f GE Ex. If the Redf 
of a Field that is 84; Acres: Then, becauſe Rods and Yards are leſſer Denomina“ or, Zards of the. 
tions, 8-75 is multiplied by 160 for Rods, and 4840 for Yards, becauſe fo many 5477 ſought, 

re in 1 Acre, and the Root of each ſhall be the Side in thoſe Denominations. * N given, 
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1296 \ 36 Rods. | 39204 (198 Yards, 
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3 Of Oblongs. 1 _:” 
Such Rectangle Figures as have their oppoſite Sides parallel. 


. 


Meads: eee 
If the Data beg = and the Que 25 _ 
© +C AregandSide) ' © © _ COtherSide. 


ln the firſt Caſe multiply the Sides togetler. 5 For th Area. 
But if the Propoſition require the Number ſought in another Denomination to If murber Deac- 
that given : then, as before in Squares, divide or multiply accordingly by ſo many mination be 
of the Leſſer as are contained in one Greater. ſought. 
Example 1. A Board is 1,17 Feet broad, and 16,32 Feet long : how many ſquare & & the Fut 
Feet doth it contain ? SO Fo Ib 05 8 Ain a Bord. 


Arſm. Almoſt 19, 1 Feet, as the Product of 16, 33 by 1,17 makes appear. — Auſner, 
16, 32 Length. we 
114 24 
+ 
1632 5 
Area 19,0944 Square Feet. 


Example 2. A tiled Roof hath the Breadth 16 Feet, and the Length 47 Feet: Y0ſthe Squares 
how mafy Squares of Tiling doth the whole Roof contain ? 1 * in @ 
Auſw. 15,275 Squares, or 1544 : Here the Length 47 being dbubled ( for both Anſwer. . - 
Sides) is 94 3 which multiplied by 164, or 16,25, the Product 152), 5 is divided 

by 100 (or 1c X 10) the Feet in a Square. 3 


16,25 Breadth. 
94 Double length. 1 5 
e eee 


| 1527,50 Feet. 1 
Example 3. A Pavement broad 17,35 Feet, and long 30,5: how many Square N 0 the T4. 
Yards doth it contain ? WEST f | 5 3055 7 1 SEEM 


Anſw. A ſmall matter above 58,797 Yards : For the Product of the Length in- Auſwer. 
to the Breadth 529,175 divided by 9, (or 3x3) the ſquare Feet in 1 Yard give 
53,797, and 2 is left remaining on the Diviſion, 7 | 


650 ay | | 175735 
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diy bag (5, 


For the Side In the ſecond Caſe, when the: Area and Side is given, to find S Side di- 


make a Foot of a ſquare Foot. 
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175,35 * DT RR 88 3 
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8 3 | © 529, 75 Knie 173 
520 50 "TO  $6,797:V ards. 


| | 429,1 e t 0 lf | | 
ATE 441% xi Di- Ip Ne. oi 2 x. £ 4: * \ pes y 7 0 91 18 30 gti no econ. 1 % ['y 4; 4r; 
: 5 by 7 i hot | 1 


22d no 595 9a 
0 12 ad heen fe hgh the 
. then foraſmuc as Inches are of eller Denom a given int 5 
poſition, the Feet found ſhould have been 75 2 = the Inc bay in 1 ſquare Foot, 
that is (12% 12 or) 144, 7 Sides given iſttiplied by 125 _ then multi. h 
plied one into the other, would have produced the ſame Effect. 


T2}; 


de ow 6 of thele | 


MY 14 
LET 


ll 


PIE! 


. e vide the Area by the given Side. But oftentimes the Aren, 8 T7 implicit 
| and to be underſtpad in the Denomination demanded, | 5. 


Q. of Lengthto Example 1. A Board is 6 Inches vroae'* how much Length. thereof ſhall make 


| #380190 Ao... 
_—_ Anſw. 24 Inches, or r two Feet: For cither 144 the looked in 1 Fare Foot di 
vided by 6, or 1 Foot by in Frackions, 'effeRetly the Deſire; and the Aal 


in all ſuch Queſtions i is Ten, and reſolyed by, * 5 Rule i "I a5 in 

Plain e before. 8 ; 5 1 
— 5 13 K. | Brendth, e. 

As 12 — 12 82 . "a 1102450 
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Q. of Long to Exanless: A A 16+ Fete chad: how much b Length thi cteof mall make a 
nile 4 Square Square! 2 | 


Auſwer. Anſw. 6; Feet? &] LF 


AS 10 © "10 2:9 16 3 


1 wy) . 


100 0 400 . delt SEE. * 


2 2 eee 0 0 A 165 ber broad; bon muck Les 


make « Tard of a Square Yard * 33 . e 
Pavement, Aust. 2. £: of e a Tard. | : ; Oe 8 _ - 21 A. 8 | * $a „ 5 7 : | Y N 
| Anſwer, a 4 & * 14 4 1.0 ain e $k 2 \ Gag 
Freadeh. Length, - Bread. + Length. '} OO! | 
A 1111 22:2 
9 It 3 deat Ft. ot 5 
1.0527 MARC. mad... 
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3 Among like Plains in a Duplicate Ratio, that is, as the res of their 1 

_ logal Sides: If 3 Numbers be given, in which as the 87225 6 the Firſt ĩs to the 

e + Sore of the Second, ſo the Third to a Number ſought. Then as the firſt Square 
of .to the third Number; ſo is the ſecond Square to the Number fought. 


Q. ofthe Num Example 1. Two like Rectangled reds or Plains, the Greater in Length 40 


8 of paring Feet, the Leſſer 24, each paved with pavin Tiles the Greater hath I 200 Tine 
Tiles. how many hath the Leſſer! = W ; 


anſwer. Anſw. 432: Becauſe 1600, the Square of 40 to 576 the ae of 24, is as 
1200 to 432, that is as 25 to 9. 


t 


As 


5 * Proportions dubbed. . 


0 e 2 eee e 
be: D As ; EQ 4 12 * $76 432 Tiles, „ = 06 
9 1 1 12 * FL CR . . * S : | 0 
| NoJead: Nopede / #s 1152 | W's , hy 
er eb og jor > $76 
RT es LR 801 * TNT 5 70 
eee 160 5128 432 ä 
Example 2 2. How many Acres of Wood-land, * with + 4 4 ch of 18 0. of 4a 
feet, age th here ir in 73 Acres of Land meaſured with a Perch of 162 Feet? 12 y vdland Meas 


Anſw. 61,34, and ſomewhat over: For 18 and 167 reduced to their leaſt Aufwer. 
Dam enn ru: Wheretdbe, 7 l 70 pe Jocks E 
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, the Valbes of Near. in exchange or otherwiſe, the Analogy For the Valkt 


lies berween the two Area's, Direct! 1 the Price Be 0 ſecond Number, but Reci- | 
procal if the Quantity. | 0 20170 Þ-: | 


Example 1. A Merchant bath 10 10 of Cloth of 14 Yard broad, ag would C of 


m 
exchange for 9 4 5 Piece of + : how WA Yards of this ought he ge one_B a * 
have for the other? 45 | 


Anſw. 66+ Yards: For the 40 Wen * 14 | being the Content of 1 rie. auer. 
ſhall be divided by d, as in * To 4 Tires, | 


wY * LY 1 1: 665 + Ford wdr en 


07050 


4 : Nen 


Example 2. How many Rods of Land, 4 Rods broad, ſhall I have for a aps o. Q 2977 4. 
| Land that is 3 Rods broad and 12 Rods long ? | | 7 A 
Auſw. 5 15 in 1595 135 1 . I i bu Col 
As. 36 11 0 9 Rods. „ i | 
Example 3. A Gentleman LEG a Piece of Wainſcot of 36 Feet 3 they Of the Prize 
long, and 8 Feet 4 Inches broad ; and agreeth to pay for it by the Yard ſquare, at 3 piece of 
109. every Square: what doth this Piece of Work come to? Wainſcot, 
$66 


Anſw. 16: 15: 72: For the Length multiplied into the Breadth, is 302 Fr Auſwer. 
ſquare Feet: Andy ſquare Feet making I ſquare Yard, the Analogy i is; As to 
d. 


1 
103. ſo | is 302.7 to 16: 15 : 7: Or 2 the ſquare Feet into ſquare 
. J. S. 4 
Vards, it is, As 1 10 35 23 50716 4153 Thy 
yg { 
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311 Proportions doubled. Lib. IV. Par. Il. 
Length. Breadtb. 3 . 1. (op D) #8: cub 
36% „ 87 lil £2þ . Bp "As 9 10 3: #326 , 6: 15: 73 
nom a p 22 
de, AER... 
Ws 7 Der ot "To 29h.3 


; 1 R ſ. | l 75 10 2 88 f 9 11 75 4 y 
14990141 Buy $03 bt I 4 0 14 is. Ti IL 
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25 Ki 1 5 
8 * 0 oO: ES 


Anſwer. Anſw. 141. I 18 5. FL d. of 9 the Lak; : mukipned Mb 4 the Breadth 
produce 41 ſquare Feet; the © No is n the Rule of Three Direct. 

Length, Breadth, | * wy x Sy. Foot. 5. 84. Feet. ! 
r.. . a 

Or, * 24 7 3 eee 201 : | | 

9 13 da | 
* Habs 230 (1 
7X * TT 5e. 4 
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22 2 4 * n Bb 


Concerning the 


"Hom the Alteration of the Forms of 83 beſides what may be el 


ums Qua- ſtood. in ſome of the Premiſſes, more may bè ſeen in ſome Military re 


* 


*. 
» 


drangles, wherein ſome of the other Propoſitions are alſo mixed. 


Military Propo-. Military Propoſitions principally concern the Forming of Battels. 


mc 1 veg are conſidered in reſpect to the Number of n or Form of the 
dered. 

ys wa 2 Square Battel of Men, is that Which hath an equal Number of Men i in Kank 
\of Men. and File, or (as ſome phraſe it) Front and Flank. | 

Square Battel of Square Battel of Ground, is that which hath the Rank as long as the File » though 
Growmnd, the Men in Rank be more than i in File. 

Of the firſt ſow In reſpe& of Men, there is a fourfold Veriety, Vit. 4 Square Battel, a Dou- 
Sorts. ble Battel, a Battel of the Grand Front, which i 1s called a Quadruple Battel, 

anda Battel of any Proportion of the Number in Rank to the Number | in 
File. 
1.8: Bartel r. For a Square Battel of Men, extract the Square Root out of the whole 
of Mn. Number of Men, the ſame ſhall be the Number of Souldiers to de ſet in * 
| and likewiſe in File. 
Q. of two Bri» Example 1. A Captain-General hath under his command two | Pri one 


eades, bow mam of Poles conſiſting of 7225, a and the other of Switzers conſiſting of 6084 Men; 
re BE nd upon occalion of Service would form each of them into Square Battalia; and 

again, all of them into one Square Battel : how many Men ſhall be in the front, 
and accordingly in the Flank of every of them ? 


PD. | Anſw. Of the Poles 85, of the Switzers 78. And in 8 Battel of the To- 
| tal 115; and chere will be * Men Pare. 
8 FX B 5 22084 Ws 
0 Wl 7225 413309 (113 
64 ed A 
175 yo AE. 13309 - #3 
25 64 1125 


| Army Example 2. An Army marching in a narrow Paſſage, were 20 in Rank, and 
SE 0 1620 in File; and when they come to pitch the Field, they would embody into 4 
in Rank, and ſquare Form: how many mull there be in Rank and File ? _ 


Fit. 


Chap. XV. Proportions doubled. 8 513 
Anſw. 180: For multiplying 1620 by 20, the whole Number of the Men is Anſwer. 
found to be 32400; Which is a Square Number, and hath 180 for the Root. 


0 157 RUDE e 2 
1620 32400 180 = 

Leach Ra BL OLED OT YG: 

Wo. | 16 
Pp 


2. For a double Battel of Men, extract the Square Root of half the Number . Double Bat- 
of 8 and the ſame doubled ſhall be the Number of Souldiers to be ſet in a“ 
Rank. 5 0 1 2 * 1 5 | | 

Example. 1458 ſhall give 54, that is double of 27, the Root of 729, the Exanpte. 

3. For a Quadruple Battel, extract the Square Root of a Quarter of the Num- 3. Quadruy!? 
ber of Mets. and the ſame quadrupled, ſhall be the Number of Souldiers to be B49. 
ſet in a Rank, x 3 e 8 ds 

Example. 1024 ſhall give 64, that is Quadruple of 16, the Root of 256, the Example, 
Quarter of 1024. e e + 1 8 

4. For a Battel required of any other Form, that is, if a Ratio be given ac- 4. Battel of any 
cording to which the Number of Men in Rank ſhall be to the Number of Men in 97 Fern. 
file; Multiply the 2 Terms of the Ratio given: Then as the Product is to the 
Square of the Term which is for the Rank; or as the Term which is for the File, Anal 
is to the Term which is for the Rank; ſo is the whole Number of Souldiers, ts 
the Square of the Number of Men to be placed ina Rank. gry 


ogies. 


For in Species FR. Rq :: F. R. 


Example. 1944 Souldiers are to be marſhalled, fo that the Number of the Rank Example, 
be to the Number of the File, as 8 to 3; that is, for 8 in Rank, 3 in File: what 
ſhall then be the Number of Men in the Rank? V 
Anſw. 72: For the Terms of 8 multiplied into 3 is 24, and the Square of 8 is Anſwer. 
64: Therefore as 3 to 8, or as 24 to 64; ſo is 1944 to 5184, which is the Square 


of 72. 3 
File. Rank. Number. Q. Rank: 


„ 3ö $1} "3944 7. 
| TBE. 
„(58 (5 Rank. 
| e 


284 


And for Proof thereof, If there be 72 in Rank, which is 9 times 8, then there 5% ye, 
muſt be 27 in File, which is 9 times 3: And 72 multiplied into 27, produce 1944 
the Number given. _ as I 
In reſpe& of the Form of Ground, the Battel is either a Square form of patrels of the 
Ground, or longer one way than the other. For the Diſtance or Order of Soul- /zcond Sort, 
diers marſhalled in Array, may be diſtinguiſhed either into Open-Order, or Order. 
Open- Order, (as Barriffe in his Military Diſcipline tells us) is when the very open-Order, 
Centers of their Places are diſtant 6 Feet aſunder, both in Rank and File. what, 
Order, is when the Centers of their Places are diſtant 3 Feet, but ſome will order, what. 
have it 3 Feet in Rank and 6 Feet in File, which laſt Order and whatſoever Or- 
der elſe there is, in which the Diſtance of the Ranks one from another is greater 
than the Diſtance of the Files, cauſeth that a Square of Men maketh not a Square 
of Ground, but the Ground is longer on the File than on the Rank. So, 


| Diſtance, in Rank. R. in File. F. Number, in Rank. R. in File. F. 


1. If then it be a Square Battel of Ground, the Centers of the Diſtances be- Square Buttel of 

ing 3 Feet in Rank = 6 in File, becauſe 3 is the Half of 6, the Ratio of the Ground. . 

| Diſtances is as 1 to 2. and ſeeing the Number in Rank, to the Number in File is 

reciprocal to the Diſtances, the Ratio of the Number of Men in Rank, to the 

Number of Men in File, ſhall be as 2 to 1. and the Rule may be as in the 4th ſort Analogies. 

of Battels abovementioned: As the Term of the File to the T erm of the As L 55 
6 P 


N ; p 
8 514 


"Fe - 


Exam ple. 


Anſwer. 


Proof thereof. 


Ground is 4 
long Square. 


Analogies. 


Example. 5 


Anſwer. 


Proof thereof. 


How to enlarge 
or diminiſh 4 


Example 1. 


Anſwer. 


Example 2. 


Anſwer. | 


Battel when the 2. If a Battel, wherein the Diſtance in Rank is u 


what number of Men ſhall be in the Front? 


expreſſed in Species thus; 


Plot of Ground. 


many muſt be the ſide of a Square which will ſerve to lodg 5000 ? 


Proportions doubled. Lib. IV. par. Il. 
so is the whole Number of Souldiers, to the Square of the true | 


c Number of the 

RF. Fq:: R. F:: F. R. 5 FE 

Example. 1352 Souldiers are to be ſet in a Square of Ground, that their Dj. 

ſtances may be 3 Feet in a Rank, and 7 Feet in a File: what ſhall the File be? 

Anſw. The Ratio of the Rank to the File ſhall be reciprocally, as 7 to 32, that 

is, as 2 to 1. Therefore, , 

. 0 oa 3 

26 Þ4 9/4 23-3 535655-249006 IL i Fara 


53 2 

10 105052 File. Lad 

So the File being 52, the Rank muſt be half ſo 
52 * 26 = 1352, a Proof of the Truth thereof, 


hequal to that in File, that is, 
bo . * Sn” by 7 
be longer one way than the other, according to any Ratio given, there is to be con- 


b 8 
| i 


ſidered a double Ratio, one reciprocal in reſpect of the Diſtances, the other ac- 
_ cording to the Form of the Ground: wherefore to find the Ratio of Men in Rank 
to the Men in File, multiply the 2 Terms of the Rank for the Rank, and the 2 


Terms of the File for the File; and then the Rule ſhall be as in the 4th ſort of 


| Battels above. 


Example. 10290 Souldiers are to be ſet in Battalia, ſo that they may ſtand only 
3 Feet aſunder in Rank, and 7 Feet in File, and the Length of the Ground for the 
Rank to the Length of the Ground for the File, ſhall have the Ratio of 5 to 2: 


Anſw. 245. For the Ratio of the Rank to the File, is as ) to 3, in reſpect of the 


Diſtances, but in reſpect of the Ground, the Ratio of the Rank to the File, is as 
5 to 2. So the like Terms multiplied, make 35 and 6. Then as 6. 35 :: 10290. 


60025 . whoſe Square Root is 245 the Number of Men to be ſet in Rank, briefly 


Ff.Rr::N.Rq or, Rr. Ff Nh 


And for Proof of the Truth thereof, ſeeing for every time 35 in the Rank 
(that is 7x5) there muſt be 6 in the File (that is 3x 2) there being then 7 
times 35 in 245, there muſt be 7 times 6, that i 
= 10290 the whole Number of Souldiers. 

Hence ariſe Propoſitions, touching enlarging 
Building, &c. or the contrary. 


5 


Example 1. If 1000 Souldiers may be lodged in a Square of 300 Feet how 


Anſw. Almoſt 671, for the Analogy is thus. 
N. 8 QA: G N. 8 Q:G 


As i000 . 300 * 300 :: 5000 , 450000 


90000 (1 5 
e 
-1 000 450000 S 459 S oo (670 + 
36 
889 


Example 2. An Architect projecting a Building, at firſt layeth out a Plot of 


Ground of 58 Feet ſquare every way; but afterwards enlarging his Intentions, 
findeth it neceſſary to take in double the Ground : what muſt then the Side of that 


Square be that is double to the former? 


Anſw. 82 Feet and a ſmall matter over: For ſeeing the Ground is to be doubled, 


the Square of 58 is to be doubled, which is 6728, and the greateſt ſquare Root 
therein 82, as before. | | 


much, which is 26, and 


S 42, in the File, and 42x245 


of a Plot of Ground for a Camp, 


go f 
/ * 
= 
x 
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Chap. XVI. Proportions tripled, 86% 5135 
. ene DAG Beech 5 

Root 358 „ 38 =3364 2 =6728[ $2 Side. 

But if the Propoſition had been to double the Side of the Ground, then tlie 
Square muſt have been the Square of 116 the Double of 58, which is four times 

as much as the former. 5 8 


© Shave, 


CE. Ons TOI” 
Root 58 * 2 = 116X116 = 13456 Area. 12515 4 


In all theſe Operations, ſo far as concerns the Extraction of Roots, or Rule Proof of doubled 
of Three, have the Proof of their Work already ſpoken to in other Chapters; the Proportions, 
reſt proper to this Chapter, hath the Proof in the Anſwers to the Propoſitions = 


> 


particularly illuſtrated. 


CHAP. XVI. Proportions tripled, &c. 
FT ER the Proportions about Plain Figures, come thoſe uſed about Bodies, Tripled pro- 
A or Solids, _ | JO OH ey” „„ | Portions. 
Proportions about Bodies taking in the Ratio of the ſeveral Parts, are of them- proportions of 
ſelves enough to fill a large Treatiſe, eſpecially if the word Body be largely Bodies large. 
aten 5 . 5 0 
Albertus Dureus hath wrote a whole Book of the Meaſures of Man's Body, and of aus Boch 
* Pythagoras calls Man the Meaſure of all Things, becauſe he is the moſt Perfect a- | 
mong all ſublunary Bodies; and according to the Maxim of Philoſophers, that 
which is moſt Perfect, and the fitſt in Rank, meaſureth all the reſt. And we 
know that the Meaſures of an Inch, Foot, Cubit, Pace, Cc. have taken their aeafwes taken 
Names and Quantities from Humane Bodies: Yea, ſuch is the admirable Sy m- from thence. 
metry and Concordancy in the Parts of Man's Body, that ſome well-proportioned 
Works have been faſhioned and compoſed after his Proportion. As Noah's Ark p,,mins of 
was in Length 300 Cubits, in Breadth 50, and in Height 30; ſo that the Length Noah's 4rk; 
doth contain the Breadth 6 times, and ten times the Depth: and ſuch Proportion 
will be found in the Body of a Man being meaſured. 855 | 


Of Mans Body. 


I. The Length of a Man well made (which is commonly called his Height) Obſervations of 
is equal to the Diſtance, from the one end of his longeſt Finger to the other, when uy; Body. 
the Arms are extended as far as they may. | | . 

2. The Breadth of a Man (or the Space which is from one ſide to another) 
makes the ſixth part of all the Body, taken in Length or Height. - 
3. The Thickneſs of the Body (taken from the Belly to the Back) is the tenth 

Part of the whole Body, ſome ſay the ninth. | 85 ä 

4. The Length of the Face, is equal to the Length of the Hand, taken from 

the Wriſt to the extremity of the longeſt Finger. 8 3 
5. The Height of the Brow, the length of the Noſe, the ſpace between the 

Noſe and the Chin, the Length of the Ears, and the greatneſs of the Thumb, are 

perfectly equal the one to the other. Fs 15 

6. If a Man have his Feet and Hands extended or ſtretched forth in Form of 

St. Andrew's Croſs, placing one Foot of a Pair of Compaſſes upon his Navel, there 

may be deſcribed a Circle which will paſs by the ends of his Fingers and Toes; 

and drawing Lines by the Terms of them, there may be inſcribed a Square with- 

n a Circle. he 5 5 
But theſe and fuch like are ſet aſide, the intent of this Chapter being to call 3% Bodies 4 

ver thoſe Proportions, converſant about inanimate Bodies or Geometrical Fi- here intended; 
Eures that have Solidity ; and among them, ſuch as are moſt uſeful in meaſuring 

ot Timber, Stone and other Solids, Queſtions of Gunnery; Pyrotechnie, Gang- 

ing 


/ 


s and Globes have their capacities one to another, as the Cubes of their Diameter. . 

9 for by Euclid 18 Prop. 12 Book, they bear triple that Proportion their Dian. 

8 ters do. And Cubes by Euclid, 19 Prop. 8 Book, bear triple Proportion in 
Tiplicate Ra · compariſon of their Sides. Hence like Solide, are ſaid to be ina Triplicate Nati 
tio s, what. when they are as the Cubes of their Homologal Sides; and fo not unſitiy ma 


This agreement between Cubes and Globes, occaſions the Reſolutions to ſeye: 
ral Propolitions concerning them, to agree alſo in the Method of Reſolution. 


* 


Globe or Sphore 1 Particularly of the Globe or Sphere, 


(fo, Ky  ( Superficies, 
+ = If the Data be the 0e, e and the Queſita be the 17 1 
Hllidity, : | Axis, | 
According to Archimedes and Oughtred before mentioned, N 10 i 
3 NT 0 | | The Analogies are. : nk ig 9 555 
therein. As 7, to 22, Ts0is the Square of the Axis, to the Superficies, = 


or 1, to 3,1416 


Contrary, 38 22, #9 7: so is the Superficies, to the Square of the Axis, 
or 1, to 0,31831 "Y ada he 0 


As 21, to 11, Tho is the Cube of the Axis, to the Solidity. 
„ 15 to 0,5236 . | 


Contrary, as 11, to 21, T5058 the Solidity, to the Cube of the Axis. 
or 1, to 1,90986 . TT Re e 5 


8 Propoſitions. e 
A Sphere whoſe Axis is 14; what is the Superficies thereof? and what the Si. 


Q. Of the Super- „ ? 
; - © dity by Archimedes? 2 
as and Soli . 616 Superficies, and 1437; Solidity. 
Anſwer. Ed Q 14) ws | 
As /. 22 :: 196: 616 Superficies. 
(C. 14) 


As 21. 11 :: 2744 . 14375 Solidity. 


3 * & $66 whoſe Superficies is 616: what is the Axis by Archimedes? 
a2 Anſw. 14 Axis. 1 | | 


Anſwer. | | i 
I As 22. 7 :: 616 . 196 (Q. 14) Axis. 


A Sphere, whoſe Solidity is 1437: what is the Axis by Archimedes ? 
Q. Of the Axis. Anſw. 14 Axis. 


Anſwer. Ph 05 22 14374 + 2744 (C. 14) Axis. 

on EO OM: BE Particularly of the Cube. | 
HER Side or Root 7 1 RO 5 Solidity. 

Pots. If the Pata be the? Solidity Can ent Ee Side or Root: 


Fer 


"mw , Fa 
Chap. X Vl. Proportions tripled, &c. 3 17 
For the firſt, cinltiply the ſide cubically, and you have the Solidity. Fi ih Soll. 
For the ſecond, extra Foe 8 Root of the Solidity, as before in Figural my $8 Pty 


umbers 
i But if the Propoſition require the Numder ſought; in züthet Den6mination to If another Dent 
that given : then, as in the Chapter laſt before About Squares and long Squares, oy 1 
ſo here in Cubes and long Cubes, Sc. divide for a Greater, and multiply. for à Veit. 
leſſer Denomination. 
Example 1. A piece of T inder is I 8 Inches Square : how many ſolid F ect are Q ofthe Feet 
therein? in a Piece of 
Anſw. 3 Feet: for ſeeing Feet 3 are an higher Denomination than Inches, the 
Cube of 18, is divided by the ſolid Inches in one Foot, that is, 1728 
(or 12 & 121 * And if 18 be Oe into cried es, the Triple Ratio will effect 


an nch. ye | 

(648 7% . x not e 1 

side 18 x 18 x 18 a= 55 ; Cite 9g 15 og IO 
Solid Inches 1 nn Foot =O ect - ea e 


Example 3 Cubical Body i is 15 Foot Square every way: how many folid Inch- 8 of the liche 


es are therein? a Cube. 
Anſw. 5832 Inches: For Inches being leſſer thari Feet, the 34. Feet, Solid Con- anſwer 


tent, are multiplied by 1728, or 14 Foot is reduced into Inches, and multiplied 
euically 


O 1728 
© 0 * o» Fore Sens ST 3 e I | $ ; I 4 


18) * 18 * 18 = 5832 Inches, 


* 


Exam hy. 3. A Kock c exaily ble, containeth, 1 728 ſolid Feet: how many O. of fee iz 


Inches Co one Side contain ? _ -..; the Side of a 
Anſw. 144 Inches: The Cube Root of 1728 Feet extracted, is 12 feet; but N. 


Inches being of leſſer Denomination, 12 is a by 1 * che Inches in . 
Foot. 
„ : Pp. 
7728 12 * 12 = 144 liebes > 
16 | > Yi 
128 | | 


Example 4. A Mount of Cubick r. Form containeth 2985 984 ſolid Inches: how Q of Feet i 
many Feet doth one Side contain ? 


 Anſw. 12 Feet: The Cube Root of 2985984 is 144; to be divided by 12, be- 4 anſiver 
cauſe Feet deſired i is the higher Denomination. 8 1 


Ta | 


2985984 ( 


mat : 
241984 


Thoſe Bodies hae The cubical, yet not exact Cubes, order as s Cubes © Cubical Bodies, 
Example 1. A Tree hewed Square, 2 Feet broad, 17 Foot thick, and 3 Yards Q. Of Fett in a 
long: how many ſolid Feet are therein? Tree, 
Anſw, 27 Feet: For 2 x 15 produces 3 Feet for the Area of the Plain; which Anſwer 
multiplied into the Length 9 Feet, every Yard e Sol 3, makes the Product 1 
as beſte for the Solidity. And i in like manner the Solidity of other PUN, not 
regular Cubes, is to be found. 


12 2 Feet. FP 2 8 


fl Feet 2% 14 —- i 
Yards: 3 s = ig 
| 27 Feet ſolid, 
apes + $i 7 


. —1 2 | 


2 . 
e 


518 
Q. 0 Lk 4 Example 2. A Plank 20 Inches broad, 2 Inches thick, and 3 Yards long: how 
Pla many ſolid Feet are therein? 
A050 Anſw. 3 Feet: For 50 the Area of the Plain, PE by the Breadth 24 
n Thickneſs, multiplied i into the Length, which is 108 Inches, gives the Solidity in 
Inches 5400; this divided by $74 the ſolid Inches in a rant gives in hes * ; 


: Proportions tripled, &c. Lib. IV. Par. Il. = 


tient 34 28 before, $ 


; Inches 20 x 24 =. 30 C2008 
Yards 3 x36 = = 108 54292 


4 * . 
Solid 5400 5490 Inches. 758 * Feet. 


What Part of is theſe and ſuch other Bodies, if it be defired to know what Portion of Length 
ſuch Bodits, c. there muſt be to any Breadth and Thickneſs given to make a Foot cubical, or 
ſuch other ſolid Content: then by the Area made of the Breadth and Thickne 


divide the Cubick Foot, or other Solid Content; for the Analogy is recipr abe 
in = Indire@' Rule of Three. 


Q.of Length jn ample 1. A Piece of Timber is 8 Inches broad, and 9 Inches thick: how 
4 of 19 * in Length ſhall make a Foot thereof? 
Anſwer. 


Anſw. 24 Inches, or 2 Feet: For the Area of 8 x 9, is 72; which dividing 


1728, the ſolid Inches in 1 Foot, the Quotient is 24: Or by the "AE feb by 
Three, As 144 to 123 ahnen 


1 Fo 2 
x72 (1 2X1 „ | G. . 
8 x 9 = — 75 24 Inches. Or as . | x * 72 24 Inches. 


11172804 


Q. Of the Length Example 2. A adler hath undertaken to build 2 Brick-Wall of 3 Feet 
Wo: «ard d 4 thick and 4 Feet high, to be paid for his Work by the. Yard-cubick ; and would 
. know how much Length ſhall make a cubical Yard of that Wall? | 


” Adin Anuſw. 24 feet: For 27 the Yard cubick divided by 825 its Product of the 
N 1 Thickneſs, gives: 24 in the Quotient. 
eo uh 4 
= (3x3) | G44) 
3X.3X 9 . Or as 9. 3 :: 12. 2+ Feet. 
3 „ * — 
| 15 12)27(2% 
For the Weight, 3 Juointly, of the Gravity, Value and form. "Dy 
Value & Form. | | 
22 K — The Gravity c or Weight of Bodies of the ſame Kind, is according to the Cubes | 


dies if te oe of their Diameters or Axis in Spherical Bodies, and of their Licles in cubical Bo- 
Kind dies in direct Proportion. 


Q. of the Wight Example 1. Suppoſe a Bullet 8 Inches Diameter weigh 30 tb: what ſhall a Bullet 
of a Bullet, of the lame Kind weigh that is but 4 Inches Diameter? 


Anſwer. Anſw. 33 B: Here the Cube of 8 to 30, is as the Cube of 4 to 31: Or in leſ 
. Terms, the Cube of 2 to 30, is as the Cube of 1 to 3+: For 8 to 4, is as 2 to 1. 


„ (C.4) tb (C2) t (Ci) 6 
> TC As ia, 30 3: 66 , 23+ ON, As. 8 3 „ 
= | N 


— — 


512 Ji92 3} 


— — — 


O. of the Weight Example 2. H a Gun of 5 * Inches Diameter i in the U t Bullet wy 
of a Bullet. 204% W what ſhall that Bu Ne 5 hoot x1 


et weigh that ſerveth for a Gun of 8 Inches Diame- 
ter ? 


Anſw. 64 w. Here the Cubes may be reduced into Halfs; that is, 8 into 16, 
and 5+ into 11: Or elſe the Analogy ſet as in Fractions; 1/56 


Anſwer. 


As 


Chap XVI. Proportions tripled, &6. 519 


(cis ih GG. 404: 
As 1331. 204+ :: 409. 64 Or, As „ 1347 ur tt 5 


20.4 wow any ES 
. And by 1 like 1 wranh 
| | 1331, after the manner of Fractions 


1 | 3 | AS + + #7 ©: $12 . 64 | 
Example 3. Let a Cube of Metal of 4 Inches ſquare, weigh 8 #6: what ſhall a Q,ofthe Weight 
Cube of the fame Metal weigh that is 5 Inches Gre ? „ _ 5 i 1 | 
| Anſw, 15516: For the Cube of 4 to 8, is as the Cube of 5 to 151. | Anſwer. 
nen N 
As 64 8 2: * x 154 


| 640 18801 $$. 


Example 4, When 4 Cube of Metal, that. is 32 Inches every way, weigheth G of lt 

4. 72: N een 2 | | eth Of the Weigh 

LED Troy Weight : what ſhall a Cube of the ſame Metal weigh "that % 5- N wt 
Anſw. 216 Ounces Troy : For the Cube of 14 the Quarters I ü 4 E 

the Cube of 21 the Quarters in 52 is to 216. is the Quarters in 37, is to 64, as Anſwer. 


(C14) F (C1) 7 We 
As 2744. 64 :: 9261. 216 64 


* 
* 


37040 es | 1 0 

e 06 * 2 i 
| » ud 82 : ; 7 8 'A 
3592704 | { #1 | 


dontrhcbwiſk3 If the Gravity of age Kody be &fwaii, to_find the Dd of 660- aww ou by” lf 
ther Cubical, or the Axis of a Spherical Body: | Then as the Roots ft the given the Sie * 1835 . ef] * 


Numbers one to the other; ſo ſhall the Side or Axis given be, to that required: 4. 
Or as the given Numbers one to another; ſo ſhall the Cube of the Side or Axis 
ziven be, to that required. B e 
Example 1. If a Cube of 64 Ounces Troy, have the Side 3 Inches: what ſhall Q. of the Sid: 


tie Side of that Cube be that weigheth 216 Ounces Troy > a Cube, 
Auſw. 54 Inches: The Cube Roots of 64 and 216, which are 4 and 6, ſet in leſs Anſwer: | 
Terms are 2 and 3: Therefore as 2 to 3.1; fois 3 to 37. | 

Inches. Inches. 


Cubes . 64 . 216 11 F 


| n 
Roots 1 Naſa p 
72 


Leaſt Terms. 2. 3 
Example 2. In caſe a Bullet of 4 Inches in the Axis weigh 3 t6 A4verdu is o. o 
what ſhall be the Axis of a Bullet of the ſame Kind that weigheth 30 155 Fore ; 9. bs Frag 
Auſw. 8 Inches: Where the firſt and third Numbers not being cubical, 4 is Anſwer. 
_ ; and after Multiplication and Diviſion, the Root of the Quotient is ex: 
acted. oh | 


„„ \ aa pam 
As 37 ..64::: $0 Fines 
; - "20 3 7 75 
15 . 
J 1920 2 (5 3 
I AN 


Among like Solids in a Triplicate Ratio, that is as the Cubes of their Homolo- 
ral Sides: If 3 Numbers be given, in which as the Cube of the Firſt is to the 
Cube of the Second ; ſo the Third to a Number ſought : Then as the firſt Cube 
to the third Number; ſo is the ſecond Cube to the Number ſought. 


Triglicatt Na- 
tioꝰt. 


Example 


— — — — — — pee — ꝙ——— —UM—W— — oe noo dom nao mim 


pupae pag 
2 = — . * — - — r —— ITS ——————=z— x—— W=-- _ * = = — : = 
— a — —— . oe — — — — — CLE by — — — — + - 
— — - — = —_ — __ I —— — — „„ N 2 — yn — * 2 - — 1 
- \ _ - FRI ps © 
— — p — — 


1 Le ] 4 
bY; "ys 
Fs "7 


” = 
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Q. of Powder Example 1. If 25 tb of Gunpowder ſuffice to charge a Gun, whoſe '+ " 
o change 4 Gm, Diameter is 15 Inch: how many Pounds of the ſame Powder will ſuffice to charge 
a Gun whoſe Concave Diameter is 7 Inches EF. 28 Of 
Anſwer. Anſw. 43,755 1b: For as the Cube of 12, or 1,5 to the Cube of 7; ſo is > 
to 43,7 and = of a Prime. OY 143 
(C. 1,5) CC. 7) 
As 3,375 . 0,43 :: 343. 43% 7 Gunpowder. 
3 43 e by 
129 22 3650 W 
172 473499 9 ( 42 77 
DR 35377 
1449 PILE 


35375 


Qof Powderto Example 2. Suppoſe 43,7 tb of Gunpowder are ſufficient to charge a Gun, whoſe 
|  chargeaGun, Diameter in the Concave is 7 Inches: And there is another Sort of Gunpowder 
1 more ſtrong, that is to the former as 5 to 2: how. much of this will ſuffice to 
| charge a Gun of 4 Inches Diameter? | 8945 1 | 
| an Anſw. 3, 26 ib and ſomewhat more: As appears, firſt, by the Proportions of 
| the Powder, ſeeking how much of that ſtrong Powder is enough to charge a 
__ Gun of 7 Inches Diameter; and then, by a ſecond Work, with the Proportions 


3 of the Diameters. 
1 th 15 E aa 
$8 4. 207 1 2. 19,8 AS 343 . 17,48 :: 64 352645 
874 87,42 15 69 92 arcs 15 
m—_— 7,4 1048 8 6 
5 5 — 118,7 352605 
f pts | | | . 343 1 


Proportions of The Proportions as well of the Magnitudes, as of the Gravities of Bodies one 
22 to another, is a nice Inquiſition; and among Authors ſome difference is found, | 
dies. 2 eins According as the Experiments of the one have been more or lefs curious than tle 
Enquiry, other. 5 e 5 7 
What by van Henry van Etten, in his Mathematical Recreations, acquaints us, That a Quan- | 
Etten. tity of Water to an equal Quantity of Metal, is in Proportion as, | 


Mater. Tin. Iron. Copper. Silver. Lead. . Gold. 
%%% // / 19 


I hat by alſiedG. Herewith agreeth the Learned Alſted, ſave that Iron he makes to be but 80 
and adds, Oil 9, Honey 15, and Quickſilver 150. 5 „ 

So as a Magnitude of Gold, weighing 187 tb. ſhall have an equal magnitude 

of Silver weigh but 104 th. and the like of the reſt. But for that there is not 

only difference .in the Weight of Freſh Water and Salt, but between Freſh Wa- 

ters themſelves, ſome being more Mineral than others, according to the TinQure 

they receive by the Mines, along which they glide in the Bowels of the Earth; 

therefore ſome accompt this but an uncertain Baſis, and as unſtable as the Water 

it ſelf. | | | i 


What by A. Mr. Oughtred (often already mentioned) in his Circles of Proportion, pag. 67, 

Oughtred, a- 68, Oc. tells us, That pieces of Metal, if they be of equal Magnitude, have their 

cording She. Weights in direct Proportion; but if of equal Weight, they have their Magn- 
tudes in Proportion reciprocal. And inſerts the Proportions of their Weights, | 

| according to the Experiments of Marinus Ghetaldus, in his TraQate, called #- 

| chimedes Promotus, thus : 


O Gold 


7 "T2 : * 4 ty LY 
, . by . hy 
1 4 . _ 


r 


Proportions tripled, &e 


) Gold 399% 05 „ 7. 5 12 3990 2656. 


, 
o 
. 


Quickſilver 2850 = CV 3990 2415. 


* ns 

Ki 

h Lead 2415 F © . D 2: 57,. 31 1: 3990. 2170 

Silrer 217083 *© 2 : 19 . 9: 3990 . 1890. 
© Braſs 1890 5h O78 15 19. $ :7 24800; 1680; 
Re. 108-1 © + Þ ::..95 + 37 :: 3990 1354. 


Therefore if 4 Pleces of Metals, wliereof the Third is of the ſame kind with 
the firſt, and the fourth of the ſame Kind with the ſecond, are Proportional; 
their Gravities alſo are Proportional. 


And again, if there be 4 Pieces of Metals, whereof the Third is of the fame 
kind with the Firſt, and the Fourth of the ſame kind with the Second, and the 
| Firft and Second of equal Greatneſs, ,and the Third and Fourth of equal Weiglit; 
the Gravities of the Firſt and Second ſhall be reciprocal to the Magnitudes of the 
Third and Fourth. _ LED a rt LEES E TE ; 
The aforeſaid Ghetald (uſing the antient Roman Foot, which by his Accòmpt Witt of «G<- 
ſeems very little leſs than ours) found a Cylinder of Tin of 1 Inch thick and dd 9 Tin of 
long, to weigh 1824 Grains, whereof 2 is 1216 for the Weight of a Sphere of 8 lene, 
that Thickneſs; becauſe every Sphere is 2. of a Cylinder that hath the Height and 
Diameter of the Baſe, the ſame with the Axis of the Sphere, © 
o 5 + 5) 


+. 
o 
* 


. 


Then as 1000 . 216 :t 1728 . 2161, 248. the Weight of a Sphere whoſe leicht of 1 
Diameter is of a Foot; or ſet according to the manner of other Proportions, hre: 
the Queſtion will ſtand thus: If a Sphere whoſe Diameter is , of a Foot weigh | 
1216 Grains, what ſhall that Sphere weigh, whoſe Diameter is of a Foot? 
which in reaſon becauſe biggeſt muſt weigh moſt; and ſo the Cube of 10 being 
leſs than the Cube of 12, will be Diviſor as before. 2 
And by the fame Accompt, a cubed Inch of Tin weigheth 2322, 3887324 ; Wii of 4 
and a cubed tenth Part of a Foot 4013,87 290. i 
Accordingly to find the Weight of a Sphere of Tin of any other Axis, How thereby to 
multiply the Cube of the Axis given, by 1216, if it be in Inch-meaſure, or by Had the Height 
2101, 248, if it be by Decimal Parts of a Foot; and the Product will be the 7 5 * 
Weight of that Sphere. T4. OY 
But to find the Weight of a Sphere of any other Metal at any Diameter; aſ- Aud the Weight 
ſigned either in Inch-meaſure, or Decimal Parts of a' Foot: ſeek the Weight of 9 4 Sphere of «- 
a Sphere of Tin at that Diameter given; and then as the proportional Number * 
of Tin is to the Weight of the Sphere of Tin; fo is the Pfoportional 
Number of the other Metal, to the Weight of the Sphere propoſed. . 
Example. Suppoſe à Sphere of Iron have the Diameter 3 Inches: whit ſhall the £x4nplein Ion 


Weight be? | | for the Weight: 
Anſw. 35494054 Grains, and ſome ſmall Overplus. | 
V . 
Av i ;: '27 . 32333834. Gti hers 
F | of Tin, 
AS 1554. 32832 :: 1680. 35494,054: Grains in the Sphere 
3 of Iron. 


And to find the Diameter of a Sphere of any Metal in Inch-meaſure, or Deci- 7o fad the Did. 
mal Parts of a Foot by the Weight, ſeek the Cube of the Diameter of a Sphere 3 Axis of 
of Tin of that Weight: and then as the Proportional Number of the other 2 r of other 
Metal, is to the Cube of the Diameter found; ſo is the Proportional Number of | 
Tin, to the Cube of the Diameter of the Sphere propoſed. e. TP 

Feu. A Sphere of Iron weigheth 3 5494,54 Grains: what is the Diameter Examples Irvv 
e 9 * for the Axis. 
Anſw. 3 Inches. | | 
Cube ; Cube 5 
As 1216 . 1 :: 35494,054 . 29, 189189144, G. 


4 . Ng 
As 1680 . 29,18918914 :: 1554 . 27 Root 5. 
6R - | | The 


of ne Value The value of all Bodies, is accompted according to their Solidity or 
Bodits. ſo as the erk or n 1 the Value 1 8 


ler. 3. 3 5 RA 


9 of the H | Example 2. A piece of Timber is 2 Feet ira 3 Feet thick, and 6 fe et Hog: 


Side of a Cube, doubled be? | 
doubled, Anſw. The deſired Axis and Side ſhall be daten 17 and 18, beckuge the $o- 


8 * abc dar hens 
N a amm Nn 
WO ee ee Ao 
8 þ I 
. 

* 

4 

- 
a * 


522 | | ' Orqzortions tripled, Fl Lib Idar H. 


Gravity; 
0 be had b t 
Direct. . _ 11 bd Tire 


Q of the Worth Example 1. At 151 the Tun, what is anlron Buljer worth of 3 Inches Dia 
of an Iron Bul- meter ? . 8 | 


anfwer: Anſw. 0,61 1896 7. or 7 Ponce Farihing and fnnemiizt's above: For bi the Work 
| above, the Weight of ſuch a Bullet is found to be 35494, 54 Grains; and then if 


one Tun coſt 15 l. or 1 Hundred 15 5. which is all as one, becauſe 2 
ate. I Tun, the Weight of the. Bullet, ſhall give the Som m aforeſaid. 6 my 5 


| Grains in 1 C. 8. _ Grains in the Bull ei Res on 2113 
As 860160 15 :: 35494054 618967, er be 


a Piet ff what doth it come to at 205. 4 Tun? 


Tinber. 
Anſwer. Anſw. 18 5. For the Solidity found as before to be aka ſolid Feet; 5 and, 0 Feet 
b, (kg! a Tun, it ſhall be worth 18 . 55357 1 
n ns AS wr Ne FER 5 0h 


of 1 of Touching the Form of 4 5 Propoliticus of two ſorts are uſual. | 
Bodies, ate: 1. To increaſe or diminiſh the Body, and yet keep the ſame Form : Or, 
2. To alter the Form, and yet kee b the ſame Solidity or Gravity. 
i 


1 To increaſe a Body Spherical or Cubical, Double or Tn Ges as s a, 
ay ig N Solidity; z and to diminiſh the ſame, do the contrary. 6 ed, he | 


Example 1. A Globe whoſe Axis is. 14, and a Cube of the 15 fide are bot 5 
of 7400 2 to be doubled : what ſhall the Axis of the On aud the Ade ne the Wr : 


anſwer. Jidity of the Globe, whoſe Axis is 14, being according to Archimedes 1 


doubled is 287433 and this Solidity ſhall have for the Axis the Coup Root of 5 
which is the Double of 2744 the Seek 14. 


C324 


tals. Periphery.. 'Y. | 
| Root 14 & 14 K 14 2744. Axis 14 X 44 = 616 Superficies, 
5 15 Doubled 5488 * 3 ot the Axis 23 
G 3 1 33 
29(7 „„ TON | * 3 
43165 Y 3 3 | | 14377 Solidity. 
726K 72 „% 2874; 
21 AS 11.21 :: 28742, 5488 (C.1795) 
147 | = I 
10 2874 
$748 
I 4 


I NEE =O. 
Q 9 the Aris Example 2. A Globe and Cube, whoſe Axis and Side is 14, are both to be made 
4 * 7 75 half ſo much: what then ſhall the Axis of the Wy and the Side of the other 
hal fed. 
Auſwer. Anſw. 11 and a ſmall matter over: For ſo half 2744 the Cube of 14, ard 
half 14377 the ſolid Sphere of 14, according to Archimedes, will TIO give. 


Root 


Chap. XVI. Proportiont tripled, &. 523 


Root 14. Cube 2744, Axis 14 . Solidity 14377“ 
ood e i 1 21 16 47 eee e UB in 


— —— — 


0 ; g @ 7 Ne * SY 1 „* 5 — — mY - +. 1 Pro , n wh 6 7 3 a , %S ; * 
£3. > ls GMC S145 AJ E331 71 | 
2. 
* ? 1 * o : 4 
id * 
N - 


MA 


. 1 TY * £ F % y 
. 1 £3 » Ke | ; a * L ka 4 6 4 ſe 
: | g 8 
114 — 4 2 „ our 3-4 
| 11 . 6 F 

"> r 12 pl ” 113 4 7 a p ; 
» 4 + a 3 1 : $ * 0 1 : , , d 

x. * 4 — — 7 * I „ # 0 ; 4 

* , * a 


2090-1435 p p . ß coil A - : : 

And thus the Book called, The Treaſure of Travellers, teacheth.in the Building How tot 
of Ships, how to increaſe or diminiſh their Burden, by increaſing or diminiſhing 97 {ſen the ber. 
accordingly their Length of the Keel, Breadth at the Main-Beam, and Depth in 4 Ships. 
the Hold: and alſo to fit their Cables, Ropes, Maſts, &c. though as to the Tackle a 
and Rigging of Ships, Nautical Experience gives the beſt Directions. ” 

50 if a Ship of 60 Tuns, have the Length of the Keel 32 Feet within the Poſt j Example. 
and another were to be built of 120 Tuns, or of 30 Tuns: Then the Cube of 
32, which 32768 doubled for the Greater, and halfed for the Leſſer, and the 
Roots accordingly taken, the Keel of the Greater will be ſomewhat above 40 


Feet, and of the Leſſer 25 Feet and better. 
| Keel32. Cube 32768, Doubled 65536, Halfed 16384. 


= s 50 255 384(a52 
| 7625 


In all Cubical Bodies, the doubling of one Side doubles the whole Body, and What the doab- 
halfing of one Side accordingly leſſens the Body by half: So as in Bodies that {ing or half of 
are not exact Cubes, if the Increaſe or Decreaſe be only deſired ; then their Soli- = 4. N. 75 
dity is to be increaſed or decreaſed accordingly: But if their Form be to be kept, is, "_ f- 
then the beſt way is to increaſe or decreaſe one Side. 3 n 

As if a Piece of Timber 2 Feet broad, three Feet thick, and 6 Feet long, be Example in thi 
doubled; then the Solidity 36 doubled ſhall be 72 equal to a Piece of 4 Feet broad, Pe. 

3 Feet thick, and 6 Feet long; or 2 Feet broad, 6 Feet thick, and 6 Feet long; 


o * 


or 2 Feet broad, 3 Feet thick, and 12 Feet lorig: | 


Breadth, Thickneſs. Length. Sqlidiſ © © 

2 ů „ Rp as 4. ae A e Aer ton? ape ie. _ 
211 000: 72 2 * 3X 129 

Likewiſe if the fame Piece of Timber were to be halfed, Then as the Half of Zan in tht 

36 bs 18 ; ſo ſhall be the Product of half one of the Sides multiplied into the A,. 


Breadth. Thickneſs. Length. Solidity. | 
EE RL RE nn 1 Jo As I x 3K G2 }. 
0 Half 18 i 
— 2 * 3 * 3 — 


Toalter the Form, and keep the Solidity or Gravity, is moſt uſual in irregular 3 
Bodies, to reduce them to Cubes or Spheres; which when their Solidity or Gravity 3. pal _ 
s had thereby, the Axis of the one, or Side of the other, is to be had as in the keep rhe Solidity 
Examples before. Ale 8 E | | | or Gravity, © 

And not only Irregulars, but others alſo, as Gones, Cylinders, Pyramids, 

Priſms, @'c. may be thus reduced without any Difficulty, when their Solidity 
or Gravity is found; but in getting thereof they differ one from another, as is 
well known by the Rudiments of Geometry, to which their Meaſure properly be- 
longs : Yet It may not be unprofitable hate to ſee of ſome of them, ſome of 
their Analogies. | | TO Tort 23 | 


: « * 


* — - 22 
2 — —— 14 oo —V—ͤ 4 
- 


$24 


m_-_ 


of a Right "Grits be 


Becauſe a Sphere is ear to two Cones that have their Height, and the Diame. 
ter of their Baſe the ſame with the Axis of the Sphere : The Analog ies, by Arehj. 


medes, common to the Cone, are: 


Analogies 


Toer eoj. 


Example. 


1 to 223 ſo is half the Diameter multi plied in the Side, to the Conical Super- 
cies. 

As 14 to 11; ſo is the Square of the Diameter multiplied | in > of the Axis, to 
the Solidity. 

To the Conical Superficies, if the Area of the Baſe be added, the Total ſhall he 
the Superficies of the whole Cone. 

Wherefore if a right Cone have the Diameter at the Baſe I o, and the Height or 
Axis 12 ; then ſhall the Side be 13, the Conical Superficies 2575 the Total Su- 


wed Pere 2625 and the rag! S147 


The Meſirt of - 


4 Cone. 


_ Vari. 


Cylinder. 


: (5x13) 
on gf 3 2 2 % 85 427 22: oh Da Conical pris, 
i 3 287 Area of the Baſe added. 
805 8 50 e. 2327 Total Superficies. 
5 REY 1 C48 1 
457 22 18. 313 Periphery. As I4 - * 49 93145 80 old 
SX1 [dA of the Baſe. N 
14 2861 


So if the vide and half the reriphery be multiplied, the Product is the Conical 
Superficies. | 
And if = of the Area at the Baſe be multiplied into the Height, or + of the 
Height into the Area, the Solidity is had. 


13 X 155 = 2045 Conical Superficies. 
2657 FE I2 
= 3147 Solidity. 


of a Right Cylinder. | 
| Becauſe + of a Cylinder i is * to a Sphere, that hath the Height and Diametet 


a „ 


of the Baſe the ſame with the Axis of a Sphere: The Common Analogies by Ach. 


Analogie; 
thereof. . 


Example. 


The Meaſure of 
4 Cylinder, 


medes in the Cylinder are; 

As 7, to 223 ſo is the Diameter multiplied in the Axis, to the Superficies-Cylit- 
'rical : to which add the Area of both the Baſes for the Total Superficies. 

As 14, to 11:ſ0 is the Square of the Diameter multiplied in the Side to the Solidity. 


Or as 88, to 7; ſo is the Square of the Periphery multiplied in the Side to the Solidity. 


Therefore if a Right Cylinder have the Diameter 14, and the Height or Axis as 
much; then ſhall the Area of each Baſe be 154, the Cylindrical nn, 616, 
the Total perRcnns 924, and the Solidity 2156. 


os 
AS 78 2: 14. 44 Periphery. 
1 


"Bal 7 * 22 = 154 Area of the Baſe. 
- | Doubled 308 Baſes. 


1+ 8 L 
AS 7 . 22 :: 14 * 14 . 616 Cylindrical Superficies. 
r | 308 Baſes added. 
| 1 : 924 Total Superficies. 
Q 4D) L a 


Variety. 


As 14 „1 196 X 14. 7 
(Q:44 P) L "Can 56 Solidity. 
Or as 88. 7 ::1936 x 14. 


So alſo if the Peripbery be multiplied into the Height or A ; the Product is the 
Coy Superficies. 
And if the Area of one Baſe be multiplied into the Axis, the Solidity 1 is found. 


44 X 14 = 616 Cylindrical-Superficies. 
154 X 14 = 2156 Solidity, Hereby 


Chap. XFVNI. Proportions tyipled, &c. . 
UNereby appeareth, 1. That it is not ſafe to judg the Value df Bodies by their Ih to value 
Surface or Perimeter, but by their Solidity or Gravity, as was ſaid before: För 8 i 
plain Figures, called Ipſoperimeters, and Alſo Bodies of Equal Sur face, may be wy we _ 
vaſtly different in their Area's and Solid Contents ; as thoſe of different Sides and c. 


Diameters may have their :4re#s and Solidities equal! 8 e Ws 5 
For let there be among plain Rectangle Figures, one whoſe. Sides are 3 and 9, Examples in 
another 4 and 9, and a Square 6 and 6; it is evident that the Sides of the Firſt are Plans. 
Ipſoperimetral with the Sides of the Square, that is, both 24: Yet the Area of the 
one 1s but 27, a Quarter leſs than 36 the Square Area. And though the Perimeter. 
af. the Second be 26, when the Perimeter of the Square is but 24; yet the Area of 
the ſecond Figure is 36, equal to the Area of the Square. TOE 2. : 


9 A 5 
3 4148 


perimeter 24 Perimeter 26 Perimeter 24 
Aren 27 Area 36 Area 36 
$0 in Solids, if one Body whoſe Length is 62 Feet, Breadth and Thickneſs a- Exanples in 

like 3 Feet, be examined and compared with the Cube of 4 Feet; their Surfaces t. 

will be equal, but their Solidities as different as 587 from 64. 

Cube. : 

- .  Superficies 16 x 6 
Solidity 4 * 4 * 4 
Long Cube. 5 4 

. Solidity - + XxX 4X $68: 2 582 

96. 


96. 


el 


Su erficies J 3, * 3-8 bY 
Pe WS EE 


£ 


n Again, let a Cube vrhoſe fide is 14, be compared with a sphere of the ſame 
Diameter, and a Cone and Cylinder of equal Diameter and Height; both the 
Superficies and Solidities will be thus different. 5 


Superficies solidities 


CSide or Root of the Cube, 1176 2744 
Diameter or Axis of the Sphere, 616 14377 

"<a and Diameter of the 8 498.71 bay | 
Hei Di r of inder, . SET 
Height and Diameter of the Cy 5. 924 2150 arts 


Wherefore it is evident, if Sempronius borrow of Caius a Sack of Corn 4 Feet litre, 
high, and 2 Feet over, and pay him again with 2 Sacks of Corn, each 4 Feet 
high and 1 Foot over; yet hath Caius been paid but one Quarter of his Corn. 

EP SIE RT. Gon EY Ado LIE TED Faid. 
( RGIRTRI; 
1150 4 , - Paid 34 due 95. 
ent ?: ee 


— ͤůñkͤ _—— 


21y, lt is evident, that if a Body partake of different Forms, the true Meaſure Am to nan 
of that Body muſt be mixt accordingly ; as in the Gaging of Veſſels will be fur- Bodies of nizt 
ther clear. | 1 | | We Or MS. . 
A Wine or Beer Veſſel is in form of a Spheriode, partly like a Sphere, and part- gpheroide, 
ly Oval or Cylindrical : Wherefore meaſure the two BA Dix. that at the what. 
Head, and that at the Bung, and alſo the Length within their Veſſel, either in 2 gage Viſſs. 
_ or in Decimal Parts of a Foot, and by the Diameters find ont the Circles. 
en, * | v 14S \ [ITY | * 43 7 : 
Add together 2 third Parts of the greater Circle, and 1 third Part of the leſ- 
ſer Circle, and multiply the Total by the Length; and this ſhall produce the 
Content or Solidity. _ 1 . — „ | 
To find + and + of any Circle, the Analogies by the Common Way of Archi- analogies. 
medes, and alſo by Mr. Ougbtred, from Van Ceulen, are thus: 


CS . 1 


Lib.IV-Parat. 


$26 | a 2 Kc. 


ri k As 21, to 12. N Square of the Fa to the 0. the 
9 Or as by to 045236 Circle. 


12 * 42, to 11 eee oe fel de 
Sy = Or as 95 to 0,201F Grete. a 


le. | - "Example. A Veſſel whoſe Diameter at the Bung is 32 Inches, and at the Bead 18 
e © Inches, is in Length 40 Inches: what Content ſhalt this Veſſet be of? | 


Axſi. By the common Proportions 0. Solid Inches, and by the di 


248 39,584 Solid Inches; as by the following crations of both appears. 
Common Way 
11477 „ 7-3 . 1004 Periphery. Bs _— 
2 22 16 * 507 A $047 Area at the bung, 1 is 5365. 


As 7 . 22 :: 18. $65 Peri TIP 
9 x. 254.= 2544 Sea at the Head. + is 87 


a (2) Total bo; Gard 
A 21 . 11 :: ro oy 536 Lengtk 5 
Lor, 3 above. Retr om ror 
AS 42 . 11 3: 324 845. 
Other Way. 


Solidity by Van As 12 3,1416: 31 168891 Periphevy. 


Ceulen. 16 x $0,2656 = 804, 2496 Area at the Bung, 3 7 is enen 
As 1 3,1416 :: :18 . 56,5488 Peripbery. 


9 * 28,2744 = 254,469 Area at the Head. 2 i8 84,3232 


3 Cn | _ Total 620, 9896 
ASI. 06,5236 9 536, da - Length 0 
: 10 9 fl 185 as above. 80 id — — 

As 1 on 21 320 84,8232 | 1. 248 4 8 | 


Content * The Content of a Veſſel in Cubick Inches i is all to be kad 8 to 2 Squares 
therwiſe to be 


_ of the Diameter at the Bang, add the Square of the Diameter at the » 2 Sur and 
104 


tiplied by the Length, tothe Content in Cubick 


And ſo 18 18 = 2s 
Double of 1024 is 2048 


þ. JD * 40 = vas. 


And as 452. 355 :: 316263 24835, . as before. 


To turn the So- Thien having the Cubick Inches, or Cubick tenth Parts of a Foot i in one Gal- 

lidity into Con- Jon of Wine or Beer, the Content of the Veſſel in Gallons may be found. 

2 28 For there being in 1 Foot 1000 Cubick roth Parts, that is 10x 10 * 10; And 
* 1728 Cubick Inches, that is 12 x 12x12: And as Mr. Oughtred and others write, 
231 Cubick Inches in a Wine Gallon, and 2724 Ina Beer Gallon; and the Ratio 

between them in leſſer Terms, as 14 to 16: If Cubick Inches be given, the Aus. 


dividing the Total into 3 Parts, ſay, As 452 to 355; hene ſo 1 7 of tho faid Total mul- 


And 32 X 15555 1024 


logy is, 

+. At "ans 
As 1728 272,25, :: 1000 157 5921-=Cubick 8 a Beer Galen 
As 1728 . 231 


1000. 133,6 805 ACubick loth Parts in « WinaGalos: 
But if Cubick 1 ot Parts be given, the e is r 


(C. 10) (C. 12) 3 
As 1000 . 157, 5521— 1: 9 272,25. Cubick inckles in a beer ae 
As 1000 . 133, 6805 ＋ :: 1728. 231, Cubick Inches 1 ina Wine Gallon. 


| Wherefore if the Solidity of the Veſſel aforeſaid were deſired in Cobick roth 
Parts: Then, by the 


Commun 


chap. XVI. Proportions tripled, &c. 517 
Common Way. 

As 1728 . 24849,5238 :: 1000 . 14380, 51 14, Cc. 

2 5 Cy Otter Way, 
As 1928 . 24839,584 1000 . 1437447592,0% © © 

And if the Content of the ſame Veſſel were defired in Gallons Wine-niea- 
fre or Beer- meaſure; then . N diviſion is to be made by 231 for Wine, 
if Cubick Inches, or by 133, 6805, if Cubick 10th Parts be given: And by 2724 
or 272,25 for Beer, if Cubick Inches be given; or by 157.5521, if Cubick 10th 
arts: S0 will be found in the ſaid Veſſel by tile | 


|  C Beer Gallons | „ | 
Common Way eand ſomewhat above. 
Wine allons 107, 57 OE. 
Cheer Gallons. 91, 8 


i 

& 
13 
* 


Wine Gallons 107, 535 n 


By one of the Officers of Exciſe, I have heard that their Gage, or Rule by -& 
which they meaſure the Brewers Tuns and Veſſels, is computed after the Rate of 
282 Cubick Inches to a Gallon of Beer; which if ſo, ſeems to be for allowance of | 
Lees, Cc. ES eng * . 1 
3h. Hence alſo is apparent, That by the help of Figural Proportions, not only How te mbaſart 
hdodies of mixed Forms may be meafured, but alfo one and the fame Body, whoſe 4 t Bod) in 
wrt or Gravity is mixed, may be meaſured, and in higher Proportions than % Ver. 
Fxample 1. Suppoſe a Merchant have a Piece of Wine of 128 Gallons, and G of Wie mix 
draw out thereof 16 Gallons, and fill it up. again with Water: And again draw with Water fou 
out 16 Gallons, and fill it again with Water, and do the like the third and fourth . 
Time: How much ine and Water were then in the Yellel!; 


— 


Auſm. 75 , Gallons of Wine, and the reſidus Water. 


CVE 6 Anſwer. 
lere after the Numbers 128 and 16 are ſet; in their Jeaſt, Terms, that is, 8 and 
1, the Leſler is taken from the Greater, ſo it is 8 and 7; and the like will be if 
16 be taken from 128, and the Remain 110 abbreviated with 128, both which 
are to be Figurafe to the 4th Quantity, becauſe the Mixture was fourfold, (for al- 
ways the Figuration muſt be according to the Mixture) andthen the Analogy is, 
As the greater Figural Number to the whole Quantity : $0 is the leſſer Figural 
Number to the Quantity deſired. Dex n= x C 


c 
As 4096 . 128 :: 2401. 75 Wine. 
Complement. 523; Water. 
128 Gallons. 
—— Ef OOTY, & * 


* # d 
{8} : 


Example 2. If a Goldſmith Haye an Ingot of Silver 12 Penny Weights Fine, O. of Su 
wetten 8 Marks, and eut off àa Mark deten, I Hot with the refidue a Mark l 
of Copper; and from this mingled Maſs cut off another Mark, and put theteto pe. 
again a Mark of Copper, and do the like the third Time: The Queſtion is, how 
much a Mark as it is mix'd will hold? | 

For here the Proportion between the Cubes of 8 and 7, becauſe the Mixture is 

but triple, guide the Analogy. . ,.. 3 | 
5 , 1 UW \ | 


Whole $ Marks. * 
Cut off 1 Mark. 


— — — 


Difference £14 


; . 


\ 5 


\3 * ps — 


ex) W 24 | G. 5 
(C. 8) MR. 
As 512 . 12 :: 343 . 8:57 Fine. 


- Thus ſuch Mixtures are more eaſily reſolved than by Alligation, as in that Chap- Niese Mixturi 
ter was before noted: and hereby alſo the Value of ſuch Mixtures are as ealily j,;,, oled 
diſcovered. HV FFF 5 here than by Al: 
ligation; alſo 
Example ther Valut 


518 _ Proportions tripled, c. L.iib. IV. Par. Il. 
Q of the Worth Example 1. A Merchant had 128 Gallons of Wine in a Cask, worth $5. the 
oj mixed Wine Gallon, and draweth out thereof 16 Gallons, and filleth up the Cask agai 


and Water Freun * ain witl 
Mat. Water; and then draweth out 16 Gallons more, and filleth up again the Cask with 
Water: what will a Gallon of this mixture be worth! _ | ES 
anſwer. Anſw. 355, for the Analogy is, as the whole Quantity Figurate, according to 


the Number of Mixtures, is to the higheſt Price; ſo is the Difference between the 
whole Quantity and the firſt Draught fo figurate as the other, to the Price of the 
Mixture, [x aous . we ; be 


Whole. Firſt Draught. Difference, | 1 5 
128 16 S 112 abbreviated 4:2 = 2 Figurate twice 27. 


e 5 
Therefore a3. 64... „„ +. 3% 


Q. oſ the Worch Example 2. If a Merchant have 128 Gallons of Wine, worth 5 s. a Gallon, 
of Wine mixt and draw out thereof 16 Gallons, and fill up the Veſſel again with Wine of 4; 
with other Wine. the Gallon, and afterwards draw out 16 Gallons, and fill up the Cask again with 
the Wine of 4 5. the Gallon, and ſo do the third time: what ſhall a Gallon of 
b n this mingled Wine be worth? FI aa | 
] A Anſw. 4444 5s. After 16, the firſt Draught, is taken from 128 the whole Ouan. 
\ = : tity, and the Remain abbreviated therewith' to their leaſt Terms, and each of. | 
them figurate according to the Mixture, becauſe the Wine put in was of Value 


as well as that drawn out, the Analogy here niay be, 


| MW | | As the greater Figural Number, to 1; ſo is that greater F igural Number mul- 
| 3 tiplied by the loweſt Price given, and added to the leſſer Figural Number, to the 
| | Price deſired. | irs The Roth nk 


128 — 16 = 112 Abbreviated 2 = + Figurate thrice 444. 
And 512 x 4 +343 2391 Os: e 1 
Therefore 512 . 1 :: 2391 . 4444 Price deſired. 


Proof of ths And the Truth hereof may appear, if, according to the Work of Ali pain 
Work, before, it be examined: for thereby being found upon the third Mixture in the 


- FP £5 
— — — 2 Me TX) 
— 5 1 * : * 
ay * 2 * 
« E 5 


2 Veſſel 85 of the higheſt Price, and 42+ of the loweſt Price, and each of them 
e multiplied reſpectively by their ſeveral prices, and the Total of the Products di 


vided by the whole Quantity ſo mixed, will bring forth in the Quotient the mean 
Price as before. IR 251 Qtti! {IL 100 97: 7 0- 
Prices. 
- $424 x 4 === 169 


: 597. AM. 
128 2391 2391 YES > 
| =) ((l le 


* 
i 

*» 
* 7 # 
* 


Ihe Operations of this Chapter being compoſed of Figurals and Plain Projor- 

Proofof tripled tions, have their Proofs accordingly ſpoken to in other Places. And by reverling 
Proportions. the Queſtions and Varieties of Work, the Truth of the Concluſions will ſufficient- 
ly appear without further Aſſay or Example. 4+ 


o #: : T2) : 
K ' 1 * _ r 


* 
* 


LY ». 
. 
. 8 * g x % 
1 2 ' 0 9 * 4 
5 * % . 4 
1 * 


Partis ſecundæ Libri quarti 
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oO PROPORTIONS Continued, 


Imple Disjun&® Proportions have at large, with their Comparative Elements, Continiial Pro: 

been unravelled in the foregoing Part; therefore this will concern it ſelf 5 _u 
with Continual Proportions. e 1 
cContinual Proportions, as before inthe firſt Chapter of this Fourth Book, Arithmetical and 
were obſerved to be both Arithmetical and Geometrical, that having the Difference Ceometrical hen 
or Exceſs, and this the Ratio between every two Numbers or Terms equal. As, 4 ere. 


| XN % V Difference K. Examples 
Arithmetical 0 I I 3 "= 5 . "7" 8 9. 1. &c. Difference 2, both. 


bl 


* » 


| | [ RY 4 & BB -- IE: 3 | 32. &c. Ratio 23 
Gomeniea g, %% » 34% &c. Ratio 3. 
N C2. 8. 32 . 128. 512 . 2048. &c. Ratio 4. 


Both theſe are called Progreſſion, becauſe the Numbers go forward from the firſt N N 
ls 


[4 


How placed. | 
Yet further, the firſt Term in both is called the Autecedent, and all the reſt in Antecedent t 


| | ; Con ſequent. 
reference thereto Conſequents - And moreover the firſt and laſt Terms in both . 


and Geometrical Continued, with Geometrical Disjuncł. ms : 
1, Numbers in Arithmetical Proportion Continued, or Disjun@, have the Aggregate 1. Total of tht 
0 the Extreams, equal to the Aggregate of the Means. 0 : Soom 
Arith. Proportion Continued. | Arith. Proportion Disjunct. Example. 
Aggre-1 8-gate. 1 Asggre-1 2- gate. 


For in the Disjun@, as 4-8, ſo5--5ate 12. And in the Continued, as 3-13 
" 18, ſoalſo6+12 ; and ſo likewiſe 9, the odd Mean added to hiniſelf, makes 
alſo 18. - | | 3 N. 8 8 : | 
2. Numbers in Geometrical Proportion Continued, or Disjun@, have the Product of 2 hey 
the Extreams equal to the Product of the Means. | Means equal, 


Geom. Proportion Continued. \ Geom: Proportion Disjunct. Example. 
2$:4% $:4236.923 4.19. 54.6.1 


ge W 


Pro -64-dut? 0 


| Pro- o- duct. 


For 


6 1 


5 - 4 — - — — . 
— 2 * — — _— 
DES TE — — — — 
- 
* 
1 


_ fionals added to or ſubſtracted from 4 other alike P 


Computation o Wherein further both Sorts of Continued proporti 


7 


6 Progreſſion Arithmetical, Lb. IV. par. Ill. 
For 2 * 321 . 6 Alſo 5 x 18 
Tr. I IEEE 


| And 68 the odd Mean multiplied by himſelf, produceth 6g. 


;. Four Pe: 3. If 4 Numbers in Arithmetical Proportion Continued or Disjunck, be added to 
| 


: the Totals and Remains will. re. 
or taken fo» 4 ſpectively be like Proportionals; and in the Totals the Exceſs will alſo be added, 
others, the Cos put in the Remains diminiſhed, + | "ER 
ſequence, «1 
Arith. Proportion continued. A ith. Proportion dicjund. 
Example. I. 4+ 7 . 10 Exceſs 3 Jo 3. 1 7 * Exceſ 2 
42. 812.16 Exceſs 4 2.4 15. 7 Exceſs 2 
Totals 5. . 12 19. 25 7 nee 'S 
Remains 3 4. 5. 6&6 I Benn 220 0 
. = .  .,i17 9. 


4 338 4. If 4 Numbers in Geometrical proportion continued, or disjunck, be multi 
tionals muitipli- 


ed or divine by O divided by 4 other Numbers reſpectively proportional, the products and Who 


eben ide tients ſhall be accordingly proportional; and the Ratio in the Products will Ike. 
Sega. wiſe be multiplied, but in the Quotients divided. Foo 


Geom. Proportion continued, Geom. Proportion disjunct. 
Example. % „ , - Bad 2 7. 28 :: 9. 36 Ratio 4 
3. 6-12. 24 Ratio 2 8. 32: 9. 36 Ratio 4 
Products 3 . 12 . 48. 192 4 56. 896: $1. 1295 ic 
— —ę— —— ꝗ— — — — 
ns. 1 > ee 


— e s agree, or diſagree wi 
_— L's themſelves, or Disjunct Proportions, may be obſerved in covet cheir ſeveral 
their Iſſues, Comparative Elements. Thoſe Arithmetical in the next Chapter, and thoſe Geome- | 
mt trical in the Fifth following, between which is placed the Computation of what 

iſſues from the Firſt, and afterwards the Proceeds of the Second in the Order fol- 
lowing, viz. | | 


re aue Capa-{ Tae Gabe 
Continued Proportions ) | „ 


Une cd ons. Half. S. 


— rr ä — PR" mth. i. ahead. 1.5 * 
— —_— 


C H AP. Il. Progreſson Arithmetical. 


arichmerica JD Ecauſe in every Arithmetical Progreſſion, the Antecedent ſubſtraged from the 
progreſſion. Conſequent, ſhews the Exceſs or Difference; therefore to beget new Pro- 
New Proportio- portionals, the Exceſs is added to the Antecedent ſucceſſively for the new Con- 
nals how . ſequents. So as the Common Way, and indeed the moſt of what old Authors 
. have left concerning this Sort of Progreſſion, is, to ſet down orderly all the lu- 
PF * in their due Places, and then add them together as in common Addition 
of Integers. 
o Sattinſid For Example-ſake: Suppoſe a Merchant ſelleth 15 Yards of Sattin, to be paid 
mereaſing th for the firſt Yard 4.5. for the ſecond Yard 63. and ſo for every Yard an or- 
_ wr) derly Increaſe of 2s. And it were demanded, what the 15 Yards of Sattin did 


amount to ? | 


anſwer. Anſw. By ſetting down orderly all the Terms, and adding them together, 


f | $ 0 [4 $. ; 
into one Total; the Sum is found 270; or 13 : 10, after. the Common Way: 
ä „ 


Tu 


this is noted in Species with the Greek «, being the firſt ſmall Letter of their 
Alphabet called Alpha. 


above is 2. 


Chap.Il.  Progreſſum Aithmetical. 531 
| Term or Place. 
7 1.2.3. 4 5 6.7.8. 9. 10. 11. 12.1 3.14. 18 
Firſt Term, 4.6.8. 10. 12. 14. 16. 18.20.22. 24. 26.28. 30.32 Laſt Term. 
Exceſs or Difference 2. Total or Sum 2708. or 131. 10 f. 


Yards of Sattin 11 3 
| 216 - 
8 A Dead a 
S119” : 
5 | 12 x 
6 | 14 7 4&3 
| 7 | 16 Exceſs or Difference 2. 
TIAB <>; 75 | 
= | 91 20 | 
3 . . 1022 
„ 3% e107 408 1.46; 
12; 26 
— 13] 28 


14] 30 : 
Terms of Places 15 | 32 Laſt or greateſt Term. 


270 Total or Sum. 
in this Example, the firſt Term, and as it were the Root, is 4, the ſecond is pew the Im 
made of the firſt and one Difference, the third of the firſt and 2 Differences, and are nade. | 


generally every Term is made of the firſt and the Sum of the Differences, the 


Number of which is leſs by 1 than the Number of Terms, and fo the thirteenth 
Term ſhall be 4 and twelve Differences, that is, 4 ＋ 24, ſeeing in this Example 
the Difference is 2. | | 2 95 „ 


The Number of Differences is noted by T 4. 
The Sum of the Differences by TX — X — &. 


But for a more orderly Proceeding in the Computation of this firſt ſort of Pro- hat to be no- 
greſſion, two things in general are to be noted. ted, 

1. That there are 5 Principals in every Arithmetical Progreſſiun. 

2. That any 3 of the 5 being given, the other 2 may be found. 

The 5 Principals are. | What the fur 


| | fa 2 | f Principals ave. 
1. The firſt or leaſt Term of any Progreſſion, which in the Example above is 4, t. The fr Term 
aud his Species. 


2. The laſt or greateſt Term noted in Species with the Greek o, being the 2. me la Tem 
laſt ſmall Letter of their Alphabet called Omega, and in the Example above is 32. and bis Species. 
3. The Number of Terms or Places in the whole Progreſſion, this in the Inſtance 3. The Number of 


above is 15, and in Species noted commonly with the Capital Roman T. mn and Spe. 


4. The common Difference or Exceſs ( ſometime called Increaſe), whoſe Note in 3 

Species is X, another Capital Letter of the Roman Alphabet, in the Example Diftrene and. 
Tt | | bi Species. 

5. The Total or Sum of all the Terms in the Progreſſion, which above in the g. 7h Deal a- 

Example is 270; for this the Common Note in Species is Z, the laſt Capital Sun, aud hi- 

Roman Letter in their Alphabet. Ou. 

The Invention of any 2 of the 5 by 3 given, conſtitutes 20 Propoſitions, ſet m by ay 3 
down in Species by Mr. Oughtred, p. 78, 79, and 80, of bis Clavis, that is 4 Pro- J the the other 
politions for every of the 5 Principals: So as every Queſtion may be varied 20 ) lr ſound, 
ſeveral ways, though the thing ſought be one of thoſe 5. 


1ſt. To find the firſt Term (or a) of any Arithmetical Progreſſion. fd tbe foft | 
1. If the laſt Term, the Number of Terms, and the Exceſs be given, that is, kj | 
o. T. X. Then 6+X — TX Ss. | Pata. v. T. x. 


That is, from the Sum of the ſecond Principal added to the Fourth, ſubſtract gule. 
the Product of the third Principal, multiplied by the Fourth. | 

As in the former Inſtance 32. 15. & 2. to find 4. | Txatopla 
. 33 


4 
— : _ — — — ” — os — — 
. 


—ä—— 2 2 — —— 
* 


SN * 
—_ 
. — x ee Sos ̃⅛—LzLNͤ Ü— Ä .. . CC ER RICE 


2. Data. v. T. I. 2. If the laſt Term, the Namber of Terms, os the com * git, 
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32 („% 15 (T). 34 Total. 
| _ 2 (3) 2 (2)., 30 Produd. 


* 34 (4X) 230 10 e ee ee e s Oat 


that is. 
0. T. Z he "my 
ieee > 2D1&% 


© W 


1 Then == 1 oa, 
That i Is, divide the double of _ fifth Principal by. the Third, and from the 


_— Quotient take the Second. ” 
Example. As in the former Inſtance 32. 15 450 4 270 to find 4. 
270 2 8 
ES 5436 
540 erh (1 338-4 0 
4 
3. Data. a. X. T. 3, If the laſt Term, the Exceſs and the sum be given, that j is, G. X. Z. 
. Then X + 7: g EM EAX g- 22K x. 
en 5 
As « ſhall PRO red? dun 5 X 
wh leſſer 
Rule, That is, add together the 3 of the ſecond Principal, with the Product of 
wa the ſecond multiplied into the Fourth, and the fourth Part of the Square of the 
Fourth; and from the Total, take the Product of the fourth and fifth doubled: 
to the Square Root of the Remain, add half the Fourth, except the firſt Term 
(or Number ſought) be leſs than half the Fourth, and then . A 57 to obe K | 
from half the Fourth 1 
Example, As in the former Inſtance 37 4. and 270 to find 4 
5 2 1 27⁰ U 
32 „ 
4 0 4 O 11 3 
96 2 (XR) ww} * 
1024 (q) +64 ( + (XD Sichen 880 080 (22) * 65 
1 11 
The half of X is here added, becauſe 4 the 22 ) 
Firſt Term is greater than 2 the Exceſs. if 3 h 
FR 8 . pe the Number of Terms, the Exceſs and the Sum be given; that is I 
K. . T. X. Z. 22 . . 
Sans e me Then BE —= 
Pp X x 
ib That! is, divide the double of the Th Principal, by the Jovkle of the Third; 
a to the Quotient add half the Fourth, and from the Total, ſubſtract half the Pro- 
duct of the Third multiplied into the Fourth. 
Example. As in the former Inſtance 15. 2. and 270. to find 4. i: 
2% D 35 ) 36 2 C1 
2 2 | | — 18 _2 (XR) 
542 (22) 30 (2T) | 1(3X) 30 30(TX) 
IL | . («) 
To find tht laſt 4 ly. To find the laſt Term (or c) of any Arithmetical Propreſſion. 
e Tx. 1 If the firſt Term, the Number of Terms, and the Exceſs be given, that ls 
n T. X. Then a+TX—X==0, or T— IXX T- . 
Rule. That is, to the Product of the third Principal multiplied by the Fourth, add 


the firſt and ſubſtra& the Fourth; or multiply the Number of Terms lacking ly 
* the fourth Principal, and to the Product add the firſt 
As 
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Ain the formes ſtate 4. 19. and 2. to find 32. 41s oy 12-48 Example: ' 
15(T) eh a Fo rn q) ok 
2 (X) SJ ND] , : . + ON} 2 (8). 
ES =. er 
P 
34 (TXþa) b ES - 85 
— n UH GS ITS CHE a5. 483 JINE'L 127 
32 (6) 5 | 
" H 5 the rn Term, the Number 1 Terins, and the Sum 1 Brea, that | ts 2: Data. a T. 4. 
b. i . „ 
That! is, double the fifth Principal, and take out thereof the product of the Rule. EN 
third multiplied by the Firſt; then divide the Remainder by the Third. 
As in the former Inſtance 4. 15. and 270. to and ds 4p | Example, 
1 3200 Hey = -” 5 
2 oh 21 28 4 («) it i eee ee e 5 fat 
540 $49 27) — — 60 5 (Te) =480 
2 ( 
* "A. 32 COM 
_ the firſt Term, the Exceſs, and the Sum be siven, 5 15, Fe 3 Data. 2. X. . 


* X. 24 5 Then oq—&X= 4Xq-+2ZX : —X=0. 


That i is, Square the firſt Principal, double the Product of tle h multiplied Rule, 
by the Fourth, and add tliem together with the fourth. Part of the Square of the 
Fourth : From the Total, take the Product of the firſt multi 31 by the Fourth, 
and from the Square Root of the Remain take half the Four 


As in the former Inſtance 4. 2 & 270 to find 32. 1 Example. 
2 2 
X x. 270X2 _. 
40 4 @ 22 _ $40 "$40 R) 
+ =2 0) © _1@@-- 
des-). 6+ — nr, (2x) 
Ii- 
| 32 ( 
| + If the Number of Thx the Exceſs, ang the Sum. be given, that is, 4 Data. T... 
41 Th en 5 * == . 0. 


\ 


That is, divide the fifth Priacipel 8 by the double of the Third ; to Ralls. 
the Quotient add half the Product of the Third multiplied w the Fourth, and 
from the Total take half the Fourth. 


As in the former Inſtance 15, . 2 . and 270 to find 32 en Example: 
Wes x @) by a) ny (T) e | 5 
2 (X) „ 10 
2 0 25 30 50 (2T)30 (TK 30 (TX) 3e 11 
15 15 G) 33 
1 (* 
| 22 () 
diy. To find the Number of Terms (or T) of any . Progreſſi ion. 75 ful the Num 
I Tf the firſt oe; 2 laſt Term, and the Excels be given; that is, 3 
. % X. | | 1. Data. 4K. X. 


Then = ＋ Tr. | 
8 | That 


Lib. IV. par. N 


534 — Arithmetical. 
Kile. hat is, ſubſtract the firſt Principal from the Second, — the * Remaid by 
the Fourth, and to the Quotient add an Unit. 0 
Example, As in the former Inſtance 4. 32. & 2. to find 15. | ö 20 
| '&:--: K J | ©, BY: 
7925 692 ( e 07 207 27 5 


2. bits. . 2. If the firſt Term, the laſt Term, and the Sum be given 8 that; is, 


4 0 2. EE. — 
793412 21 | i 8 2 Then D I. 490 I i 1 has als IX 
Rule. | Thati is, divide the Double of the fifth Principal by the Firſt added t6 the 
| Second. 


Example. ; Ass in the former! Inſet * 03d. R .& LNG: to 14 15. 


3. Data. a. X. Z. 3. If the firſt Term, the 88 and the Sum be given; that i 5 4. X. Z. 


Then - a PI LEED: — 2 | = rer. 
Rule. hat is, ſquare the firſt Printipal, double the Product of the fifth multi ed 

by the Fourth, and add them together with the fourth Part of the Square of the 

Tc curth; From the Total take the Product of the Firſt multiplied by the Fourth, 

oy TW this Rewniget by the Square of, the Fourth; and from 12 8 Root 4 
| *ieQpotiont tkethefirſt, aud sd tatf rh fetin. 
Example. © As in the for dane) & a. a. 15. 1 ig 

2 4 NX on ; X 5 1] Ge 


4 ( 4 (a) 2X2 | 220 


4 h * 540 b 


216 (aq), —8 (R +1439) + 1980 n= 
£Y «x 3 OY 4 * 


bu wa,” 4. il the ug lern, the Exceſs, and the'Suth'be given ; that is, @ X. Z. 
Then 0 ＋ ET 72 A 
Webber chan TX. 


Rule. That i is, ſubſtra& the Product of the fourth and fifth Principals d double „ from 
„ product of the Second and Fourth. added to the Square of the Second d Fourth 
Part of the Square of the Fourth ; divide the Remainer by the Square of the Fourth, 
and take the Square Root of th : Quotient from the Quotient of the Second added 
to half the Fourth, and divided by the Fourth; A the firſt Term be leſs than 

half the Fourth, for then this let is to be added 9 


— 


+ 1 


8 


Exam, le. As in the former Inſtance, 32. 2. & 270. to find I5. 
32 ( 32 (6). > Þ 1 
| £58) BT 2X2 2202 
wow li he 32 22 . 
2 *) 24 Dee ES 
„ OE OO OOY. 


% — 3=15(T) 


The 


Chap. I. 11 n an Arithnittical, . £ {> BYE. 


The! Root? is ſubſtracted here, becauſe the 
Firſt Term, is greater than 2 the Exceſs.” 


athly. To find the Exceſs (or X) of any Arithmetical Prog zreſf6n, | $ fad thi 
1. If the-firſt Term, the laſt Ts and the Number of Terms be — that is, Er. 
K. . As | | t. Data. 4. 4. 
1 ) ors 857 
Then S 3 


That is, Take the firſt Priicipal front the second. and at divide hel Rertiainer by Rule. 
the Third made leſs by an Unit. - 
As in the former Inſtance, 4 : 32 & 15. to find 2 2. 5 . Exampiei 


$6. 1 a) 3 Us 985 


Pa. . + "2 '2 (8) 
Term, and he Sem be ren: chars 4 0 Z. ibis, TY.) 


2 1 4 — . 
That | is, Sübltract ue Sq vare of the fitſt Principal Foil the Sars of the $6: fue, 


cond, and divide the phe wk by: double the Fifth, lacking the Firſt and Second. 
As in the former Inſtance, 4 4 32. & 270. to find 2. Example. 


. T SY firſt Term, the Number of Terms, and the Sum be en ; that Is, 3 Dita. 4. L. l. 
Fe = 
That is, Take the product of Jouble the firſt Principal uriplicd by the Third Rule. 
from the Fifth doubled, and divide the Remain by the Remain of the Tnird Ry. 


ſtrated from his Square. 
AS in the former Inſtance, 4 . 15 & 270. to find 2. Eo Exemple: 
270 C TNA 
8 "= 
MgO. hob Bc 
Wy —— 120 (zT ===440, _ 
3 — (i 
(xr szgC d- i5c E 
4. If the laſt Term, the Number of Terms, and the Sumi be eren, that 1 is, 4. Dara. „ T. 
0. 2 — 
. 8% They 2.T' ©. 22 x 
Tq — 


That is, double the Product of the third Principal multi ple "A the Second, ad Rule. 
ſubſtract therefrom the double of the Fifth: divide the Remain L 4 thee Remain of 
the Third ſubſtracted from his Square. 

As in the former Inſtance 32.1 go and 270. ko find 4 3 hk 


54 


/ 


. 


f 0 
: "2 5 0 ' = > BY 
536 | ropre/ ſion ktical. 
. | 2 4 
& 4 * 
| 7 * x 7 1. F'* % 
_ : mY 0 1 e 7 * 
{4 * : 41 7 Sa "© 5k . F 
* 4 14 * ww + < * DON P * * 4 + 4 4 \ 4.44 4 E, 
* 


32 ( F ES A 
i5(T) 25 
— — : | 
e Jr em, 0 55 I. 
" 32 | > Sd 2 997 1566112 24.8 | 
— 114 {+ * 
9 270 ( p 
S bs — 1191 | 
860 (2 To)—549 T7 (22) e ee ae 420 REES 


SLY rea =225 (TO=15 (T) =210 18 s 21 195 5 budT 
Tofu the Sem. = gtbly, To find the Sum (or Z) of any Aritbowetical Progrefſiam. © 
i. Dafs. 0. oT. 1. If the firſt Term, the laſt Term, and the Number o Terms be gi Gren that is, 


„ T. Than TTT A ZE 2 


Kl. hat is, the product of the third principal multiplied by the ſecond, and added 


to the Product of the Third multiplied by the Firſt, ſhall be equal to twice the 
Sum: or if the two products be halfed, or if half the. firſt and ſecond be multi 


plied by the Third, or the whole firſt and ſecond by 40 the ber, on Tan 
will be had. 


Example, -.. BY in the former Inſtance, 4. "IS, and 15: to find : 276,” wo A 20s By „ 
8 Ch f © '« IN. +4 1127 
15 (T) 7 | 32+4=36 x 755270 2) 
32 () —— . ö N 
ET 150). 4 SS 
405 4) - a: 90 
_480 _480 (To) == 50 (Te)= 18 5 3 
270 2) 1 _ = 270 @ 
2.Data, 0X. 2. If the ir ren the laſt on and the Exceſhbe given, that! is, &. O, I. 
Then oA da aft ta T J of U 
| Rule. That is, 3 the Square of the firſt Principal from the Square of the Ge. 
cond, divide the Remain by the Fourth; to the Wooten add the Firſt and Se- 
5 cond, and take half the Total. 1 
Example. As i in the former Inſtance, 4. . 32 and 2. to find 270. rt n 
32(@ | np 338 
VVV r 
96 4 THT ks 
1024 (aq) —1 6 («q) 1008 


nl (ett vocy 1 


3. Data. . TX. 3. if the firſt Term, the Weber of Terms, and the Exceſs be given; that is 
4. T. X. Then TX — X Tae in T==27Z.. 


That is, multiply the third and fourth principals; from the product take the 


Fourth, to the Remain add double the Firſt, multiply the Total by the Third, 
and half the Product. 


Example. As] in the former Inſtance 4. 15. and 2. to find HF, 


15 (1) M 5 I 35 86 4 | 1 : ; 
T | — x X - 20: A 5 . -4j af 5 5 
30 (T ) —2==28-|8==36x 15=540 (5 0 15 
4. Datz. X. 4. If the laſt Term, the — 8 8 of Terms, and the Exceſs be given, that 15, 
LE W T X. Then 26+X—TX in T==22. 5 1 


Chap ll. ing Projreſh on — 2 * 


That is, front tlie doubled Sum of the ſecond Principal v added te the Fourth, OY 
take the Product of the third 5 by the Fourth: 3 ag: the Remain by © wot . 


? if _ 
| the third and half the Product. 18 Digi ii . VII 7 en TY 1 O Non Du ks dy 0 
As in the former Inſtance 32 15. and 2 t | tv find 2% 0 | 3 pig 7 23 em Examples. 
„nie 54.4 44 1111 5 Dil e inn 41 N + 
4 ON S 75 
1 5 x - = | „ Wy J 
. bo. | 1433 ( 3.5 9 15 24 3 hs 4 5 8 \ 7 45 5 & 
f b 
1 26 —30 300 f = 3 =540 / Os ENT TY > 
ox) 205 x) =36x15= 5540 158 0 ee 
1 theſe principals and Propolnions 100 things ey come under fur⸗ What furt to 
ther obſervance. | be noted. © 
Firſt, That by * three a the 5 nn given, both the other 2 wanting 1. Both the tw# 
are to be found. 1 9 5  anknown found 
ds AZ SS by three * 
& 2 E3-t3 11 = Ab: was by > 
1 D T & X 1 24 4 ** *. 304 14 21 1.606 * 4] Ta . C 
« &:4j-T 5, X o & 21 1 ; OL : 1 2; & 3 be : E 5 us ? 
3: 17 wit TON Je &Z [ig © © 15,024 (973917 pot: 
0 * F ;£- & & X Bp + | N. & 4 * A 25 
© .X.Z1% & TIE He . 
1 4 & d 414 v0 & 4, 1 


Secondly, Thavialt Queſtions duly Props Gundel in Avithonetieal' ome on, give 2. The data did 
zof the 5 Principals, and require ſornetine one, ſometime both the other, and Queſia is eveyj 
ſometime one or other of the middle Terms 3 ſometime'the Increaſe is inverted, Wſion 
and ſometime one Queſtion includes —_—_ ſo cn wilt compleat all need- Five Caſts: 
ful to this ſort of Progreſſion. tra 4 Ks. 200411 
Caſe .. When but one of the p is ſought, ihe Propoſ tion under Which the Re- 1. If but vt 
Glutiort falls, is to be uſed, as by the Examples above is largely to be ſeen ; alte- 4 — 5 * 
ration only to be made for Fractions and Dee 8 requires, ac- Alteration for 
— 8 Oy 'e vs Uſe. / , 4 ; 3 and 
Caſe 2. When 2 of the Principals are required in the e ion, after one is found, Prcimals, &. 
the other ĩs to be ſdught; ad be . Popo er 2 Of the principals, ly . ou 
and ſome of the Propoſitions are more eaſy than corral ſometimes it happens tj, ,ſieſ to be 
that the Principal found in the Work of the Firſt, will more caſily procure. the choſen, 
other ſouglit, and ſo may be uſed as if one of the Dunk K op e 
Example 1. A Grocer ſelleth 80 1b of Spice conditionally, td he paid for Ub Y e 
firſt Pound 2 d. for the ſecond Id. and ſo increaſing by ED IM Queſt jon 95 what Py * ys. a } 
was paid for theJaft Pound, and for the whole'86 ;: èĩ???ö8 44 fe. — i 
Anſw. For the laſt Pound 239 Pence, and for the whole 9640, or 40 J. 35. 4d, Whole, 


In this Queſtion are, e £04. Gen ie ee, 
En 3 T 72 IH Cs) i 
7 


* 1 
_ , * # * % : z £ 1 : > : % y ay * * ; 
Data c T , * X. =_ G e N 2 wu 4 
2 90.13 •9 Refoluthon © . 


DOR, os 2A < ; 
„ueſita (2) ee ac; Ze ſitions * 
4 72 18 Principal. 3 e ropoſi ins. N 
Wherefore 30 4 + Ih 404 S (T) . 
3 (X) wht 
1; 5 0 I... ww e 
I 7 Wore ay eee 
. 242K TXT) 4 237 (TX—X) 


N 4 2 . *% 4 F Fr # & W : * P ere 06 2 *. * * 1 4 — ' 4 
| * 4 P 4 s 413 XR) duo N 1. £ , ' 20] $1 UE 4 "45 N 
T a. » 2 » , . * * F a 1 
12 1 o A+ * 4 * 1 = . 4 * .4 7 
3 1126, HShe $13 ann 30? 1.193. | Age anyone p 2 
. # F 8 4 2 \ * * g F 121 N -'v ry , * „ Ls] nope a F* y * F .H 40 ) 
448 "A + 7 def $i ed df kd is 1 4 Ti # 2 489% & : 2 
0 4 
44 1 - 


6 X Example 


1 pod know of how many Men he received the ſaid 84 l. and! t each Man 1 one 


wp < © Strains Sirhneticl. Lib. V. Pan. l. 
0. of bow. nen / Example 2. If a Man receive 84.1, of certain Men, en Increaſe; re. 
Ss »4 membring.only the Paiment. of the firſt Mani toi he g and the mae en | 


received, and 


more than another: what ſhall the Anſwer be? 


Anſwer. Auſw. Of 4 Men, and each Man paid $7. more than the other. Sha rd : 
OB i Fe a DEE | 
Here ae 7M 17 3. 0 Jer 'E Reſolution. 
3) Principal . 2 
Cura; X 1 We _—_ 2 Pee 2 . 
Wherefore And 33 @ — 
we He 1 33 Les 
15 eee 1100 795 FE taint Slods a0 
Deer Gy) 


84 = | S* = 81 281 (aq) ” bat 150 64 FI 
LAT... Lo. 1008 5 
768 758 (27) —43 )—aa(@rþa) == = a). 


Q. Of Gain is Example 3. Suppoſe a Man-gain every RN Yar 30 5, more than he did 
the firſt aud Laſt the firſt Month, and at 12 Months End found PET 0 n to 280 J. what 
Months. were his Gains the firſt and wet Nonths of the 12 > 


Anſwer. Anſw. The firſt Month 13: 1: 8: And the la benen TE Þ * 
Data. T * 2 
Here are 2M 12. 30. 5600 the Stibigs i in av 4 | 
ER, : We 03 8 4 in 
EY ba 55600 7555 2 112907 (x56 65 . ag. 
m1 | \ 2 | 35 58 
„i Dun 7221000 15 — | 
112 0 800 E N wie mY ny 105 Try 
e cid FIN RET ee 
5 4 92 2 C 1 75 el 4 eas 4 — a d 0 4 Jr COLL: 
N ee 1 12 0 0% 2 
21 ). & (14.22 
any (2.:+.... 39% J eee 
= Ea. W Hen. e 4 66: 


8 en nein . gte 


2 2795 8 Het | 
Fr 5 3161 


Q ofthe ** 1 * th Man had N dee 3 the denen Years ald, ant dle 
ber cad Ages of Eldeſt 40, and every ene eder than the other by: 2 Vears Dm many Chile 
Children. © had he, and What was the Sum of, all their Ages? f 

1 Anſu. He had 18 Children, a they, Ages together were $14: Tear bi 1280 


e Daa 06. W X 4:2: 99094 Ve bung AI 75 — N 
1 Here car 6. 40. 2 Reſolution, 916 010, 


T2 (3) Principal. 1 Þ : 
Que 2 (5) Principal. H Cof hes ; eee. Fo 


Wherefore e 8 „eee 
550580 e 
40 = | Se 5 DES 


1600 3 == 564778 27 
2 SO eee 6 414 (2) 


In all theſe i the 8 being double, after the firſt is found, he maj 
de taken wich two other of the Data for finding the ſecond;Demand: As in the 
laſt Example after T, the Number of Terms was found to be 18; Reſolution 25 


E ; 


Chap, i Progreſſion Kirhericell at 539 
the ſecond Demand Z might have been. found by. T. Lacs tax.” 


as well as by &. G. X. the firſt Data. And if by «, G. T. that is the firſft 


* opalition of the 5th Principal, the Work had been ſhorter than that adore 1 44 
the like is to be underſtood of others, 2 | | 


Data. (641-1436: N 
5 . 1 8 
6 Ts TE SAN POE T | Oueſiia. 


LAY ( 23 x18= 414. LY „ . 
"Caſt 3. When together with a Queſtion in Progreſſon is involved, exllicitiy or 11 one 17 
implicitly, another Queſtion, whoſe Reſolution belongs to ſome other Element of * _ 
Numbers, W is to be made accordingly. 
Example. If 100 Eggs be placed, every one a Yard diſtant from other i in length, wy 4 eatbering 
and the firſt a Yard diſtant from a Basket: whether one might gather up the Eggs Bp 100 Bees. 
one after another, till returning to the Basket to put them in, before one aan 
run 4 Miles. 105 
Here are given in this Queſtion the firſt Principal &, Which is 3 Yards, (ohh. 4 Aufnet. 
vard from the Basket to the firſt Egg, and as much back again to the Basket) 
the third Principal T, that is, the 106 Eggs, and the fourth Principal X or 2 
Yards, (wiz. a Yard forth ind a Yard back): And Z the fifth Principal is deſired, 
that is, the Number of Yards he that doth gather up the Eggs runneth in all for 
ward and backward. And then becaufe another Queſtion is included, that is, 
whether this Number of Yards wilf reach in Length 4 Miles or not? the Number 
found is to be conipared with the Yards in 4 Miles, and allowing 1560 Yards 
to an Engliſh Mile, Z or 10roo Yards found to be run in gathering up the NS-, 
is ſeen to amount to 5 Miles and almoſt 3 e of a Mile more. 


J. 100 OE), 
if (65D $47 166 ( 


284 988 pe Wiſts Yards. Mile. Tards. Mile, 
eee & © | As 2760 1 :: 10109, 544, 
4 (26) : 4 X 1960 = = 7040. 


202,X-100 Z= 20200 Fards, 
. { 10100(Z) 


Cafe 4. When the. Increaſe is inverted, that i is, turned into Decreaſe, and the 
Queſtion propounded with every Term ſucceeding the Firſt les than the Firſt ; bau 
then accompt the laſt Term the Firſt, and the Firſt the L till the Work of the 
Propoſition be ended. 

Example. A Scout-Maſter-General being commanded to diſcover the Quarters 


of an Enemy, returned this Accompt; If moving (faith he) from the Place 7 - 


where we now are the firſt Day 30 Furlon gs, the ſecond Day 28, the third Day Any. 
26, and ſo every Day leſſening 2 Pivloags” in the 15th Day we mall come to the 
Enemy; but they would meet in 9 days: how far ſhall they march in a Day one 

day with another, to overtake the Enemy in their Quarters in ꝙ days? | 

Here the firſt Work being to find out the Diſtance of the two Armies, or 2 Anſwer 

the 5th Principal, to the finding whereof is given «, the firſt day's march, 30 Fur- 
longs 3 T the 15 days, and X the Difference of their March, which is 2 decreaſ—- 
ing; ſo is the increaſe of the Prog reſſion inverted, Wherefore « the 30 ſhall be & 
the 15th Term, and that Term 2 (implicit in the Queſtion) ſhall be inſtead of 

«, Then either by 4. . T. or «. T. X. oro. T. X. may Z be found, whiclt 
will be 240 Furlongs; and then the other Queſtion will be reſolyed by dividing | 


249 > by 9, and their March be found tobe a 26 $.Farloags | in a Day. are | 
Data. 
. I ey © ON 


5 570 „% ͤꝙ＋;ʒñ) INS 
„ ²˙ V 
62 2 — 30 TX II 3 $0 0 
4 62. (: +D= 2 20 )= = * 2 = 0 rartings 


hs _ Caſe 3. 
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ta fpoſſ ion S 


546 Progreſſion Arithmietical. Lib. IV. Pat. Il. 

„ F amiddle Cuſe 5, When any middle Term (that is, intermediate between the firſt and 
Ferm be fought. laſt Terms) is demanded, the ſame is to be found according to the Data. For 
\ ſeeing the Number of ſuch middle Term may be repreſented by T, the Whole 
Number of Terms in a Progreſſion, the Sum of ſuch Term may be repreſented by 

& the laſt Term of the Progreſſion : ſo as with little alteration all the Propoſitions 


before, for finding the ſecond Principal , may ſerve to find the middle Term de- 
lired. REID . | SK RP 


Examples, As if « and X be given, then by the firſt Propoſition of the ſecond Principal, 


dak an Unite from the Term deſired, and multiply the Remain by the Exceſs, an 4 
8do the Producł add the firſt erm. 5 0 yo 


Ji F 7 " . 6b 


And ſo in the toregoing Inſtance, if 4 and 2 be given to find the 12th Term of 
„ plied by 2, is 22, to which 4 added, the Total is 26 deſired, |, _ 
haut if Zbeone of the Data, let it be underſtood to be the Sum of the. Pro. 
greſſion to that middle Term delired, and not the Total Sum of the whole Pro- 
1.2, - greffion; and then Operation may be made therewith, as in the other 3 Propoſiti- 
ns of the ſecond Principal. i bi ts et det i EE. 
And if a, or the laſt lerm of the whole Progreſſion be given, for one of the 
Data; then invert the Terms in the Progreſſion, and multiplying 1 leſs than the 
I erm deiired by the Exceſs, ſubſtract the Product from-ʒxpu‚ 
so the 12th Term of the former Inſtance ſhall be the 4th Term, from which i 
taken, and the reſt 3 multiplied by 2, the Exceſs ſhall be 6, which taken from 32, 


„ that Progreſſion, that is, 26: An Unite taken from 12, and the Reniain 1 1 multi- 


Terms 1 2. 3 4 5 6. is: nette 13. 14. 1 .Sa 0 
| 4 » 897 8: "LH 0,.1 N 4. 16. 1 . 201 22. 24. 26. 28. 30. 32. 064 e 


4 


r 


1 


1 85 15. 14. 13. 12. 11. 10. 9. 8. 7. 6.5. 4. 3 2+ 1. inverte 
Prov 4 3 The Proof of the Operations in this ſort of Progreſſion, is by placing every In- 
mM eICa1 F. o- 


e en creaſe in its due Seat or Term, and by common Addition of Integers to colle& 


—_— 
* 


the Numbers into one Total, as in the firſt Example of this Chapter. 


. * 
8 o F 1 2 — 
5 5 
© „ 4 2 W * \ 4 
* 8 


CH AP. III. Tanſpoſition. 


N E frſt-bort of A ithmetical Progreſſion is. Tranſpoſition,” which is an orderly 
L diſpoſing af ſome Parts of a Number, ſo as there may be an equal Difference 


wha. and the 


_ Sorts. between the Parts ſo placed; or a diſpoſing of a Number ſo that the Parts deſired 


may be taken, and the other left. be ht ad He 

e ge H he former fort reſembles Diviſion, in which though the. Dividend be taken a 
Ry i 49(5,, thouſand Times by the Diviſor, yet the Diviſor continues intire. I his Tranſpe- 

— 42 tion is to be done with due obſervation of the Parts: for if the Parts placed be 
"9 #2 ſome Aliquot Part of a Number, and the places be equal to the Diviſor, that 

-Aliquot Part is the deſired Number; but if 2 or more different Parts be taken, 

then half the Number of the Diviſor of one ſort, and half the Number of the 

Divxiſor of the other ſort of Parts, muſt be taken. Nen 282 

ExaüpIls. Examples of both follow. ei a Rab: 


3 


o) Suulairst A certain Paſſage of Square Form had 4 Gates oppoſite one to the other; that 


how d. ſo jed, 45, in the middle of each ſide one; and there were appointed 9 Men to defend 
that 4 le Nur2encly Front thereof, Tome at the Gates, and the other at each Corner or Angle: 
hp Pin, ſo each Angle ſerved to aſſiſt two Faces of the Square if need required. Now this 
when ſone are SquarePaſſage being thus mann'd with 9 at each Side, it happened that 4 Souldiers 
antert ained, and coming by,. deſired of the Governor to be entertained into Service, who told 
2thers diſch u them he could not admit of more than 9 upon each Side of the Square: to whom 
2*d, one of the Souldiers being skilled in the Art of Numbers replied, If he would 
take them into Pay, they would place themſelves amongſt the reſt, and yet keep 
{till the Order of 9 for each face of the, Squarę; to which the Governor agreed, 
and they were admitted. But afterwards liking not their Service, they indea- 
voured to remove themſelves and alſo draw away each Man his Comrade, yet 
would leave ꝙ to defend each Sideof the Paſſage: and how may this be? 
Abr. Anſw. The inen 4 Gates and 4 Angles, that is, 8 in all, 3 of each 
Side including the Angles, this 8 multiplying 3, produceth 24 for the whole 


| Number, 


Number, whoſe. Aliquot Part deſired is 3; and ſo many were placed at each 
Gate and Angle before the 4 Souldiers were admitted, as at a. 


- 


% . » 


Then each of the 4 placi | 


»* 


cing themſelves at the Gates, renioved from every Angle 
to every Gate one Man, as at b. where the whole Number being 28, that is, 4 
times 7, and 4 being half the Number of 8 the Diviſor, muſt be now taken, becauſe 
g will not evenly divide 28; and ſo it muſt be, that ) ſhall be the Number belong- 
ing both to a Gate and an Angle, that is, 5 to one and 2 to the other, and 4 
times 5 and 4 times 2 makeup the 28. _ 


But then 8 being taken away, and 20 Souldiers only left, Which 20 will not be 


erenly divided by 8, but by 4 the half thereof; and therefore 5 the Quotient 
ſnall be the Number belonging both to an Angle and a Gate, that is, 4 to one, 


and 1 to the other, as at o. So as upon their departure, 2 were removed from the 
Gates, and placed at the Angles. e u ; 
* 3 | 10 eit = * 8 eh 


a 4 1 
4 5 L 
3 % x 4%. 
* 
q 1 
2 19 $ PÞ 
Es WP * 


* 


5 


"TOLL: 


And the like is to be obſerved on the contrary when the Parts bf one and the gwmpte; 
WW Os Fe . ; ne CI gh JS 2 Enn ian Kamp iT) * 
{ime Number are tobe ſo tranſpoſed; that their Fronts ſhall be more or leſs. where with 4 


As the Number 12 may be ſo parted and placed about a Square, that the Fronts /ik Number the 


> & F' s Ca ob ST: 4 5 
every Wa | have 3, 4, or 5, as at die. f. Side may bævi 
dal, Wa mn haue 3, 4, | 7 * al! wy or bun 1a dioge 010) ee liier 


d e 


& N — - Variants 
3 e e eiten 2 
„ 2 2 09.9 FRASY 4 * : 

> * od „* 4 


* FT © E 4 * A SHES 8 2 4 1 0 'S 2.94 ? J I 7 ; £3 33-3 1 * 1 > nd 
1 11 1 48 | 1 28 N ? { 13 Y 8 ; R 
8 rr hre 
; 5 ß | \ „„ 1.5 / W 114 
Abe eee eee eee n 
. > Sona 224 , 4 : f 1 ö 5 * 4 ah * 4 5 : — ; $$. © a. 3 
The other ſort of Franſpoſition to diſpoſe a Number fo that che Parts deſired 
8 f * 4223 * | KORS * 2 3 - 


her! | * Tn The other Sort 
thay be choſen, is uſed in Lottery, where ſometime the 4, 5,7, 20; &c. Perſon or ae 
Thing is reſpected to be ſecured, and this is per formed thus: Take as many Units ½4d in Lottery. 
or Ciphers as there be Perſons or Things on which the Lot is to paſs, and diſpoſe 9 
them on a Paper in a Row; then ſet a Prick on the reſpected Place as the Lot is 
to fall upon, whether the 3, 4, 5, Oc. and ſo count 1 05 on the remaining Places, 


Nrn. 


{till pricking the alloted Place till the Complement of the Lottery be marked 

out ; and then you. ſhall ſee how to place the Perſons or Things, that the Lot 

| may fall where deſired. | | . ee, on ä 1 eln 110 ä 5 
Example 1. If. 24 Perſons have done a Villany, and 6 of them mote guilty q. of Maleſe- 
than the reſt, and being apprehended and found Guilty at Trial, the Judg deter- tors condem- . 
mined by a Lot, that eyery th Man ſhould die, till the Number of 6 were exe- % 
cuted : how then ſhould the Men be diſpoſed, that ſo counting by 7, the Lot of 0 ſuffer. 

| HOPE ſhould always fall upon one of the 6 that were moſt notoriouſly guilty ? 

Anſw. By ſetting down 24 Ciphers, and telling along by 7 and 7, the 6 Men de- ,;g,..: 
ſigned to die are ſeen to be ſet in the 4, 7, 12, 14, 20 and 21. Places. 
1. 2. 3. 4.5. 6. 7. 8. 9. 10.11.12. 13. 14. 1 . 16.17. 1 8. 19.20. 21. 22. 23. 24. 
, :0.0.0 0,0: 

I 1 2 8 


Jnr Ago. olmnkyg ET. AWE GL ME 
Example 2. A Ship at Sea wanting Proviſion, having 15 Chriſtians and as many Q. of Chriſtians 


Turks, and to preſerve all from famiſhing, reſolve to die to feed each other, yet ” er 
ſo as by Lot, and that counting by 9 and 9 the ninth Perſon ſnould die: Now the 65 Leah Y 
Maſter being a Chriſtian, and delirous to fave the Chriſtians, diſpoſed them fo as* 
the ninth Perſon ſtill fell out to be a Turk : how may this be done CEE 
Anſw. 4 Chriſtians 5 Turks, 2 Chriſtians 1 Turk, and ſo along according to Anſwers 
the Vowels in Populeam virgam mater Regina ferebat, counting 4 1, e 2, 13, 0 4 
4 5. Or by the per wap; „%%% ⁰—ů—⁰òö⁵ᷓò⁰b 
19 23.4% % 77 10.1 112.13. 14˙ 15.15. 17.18.19. 20.21. 22.23. 24·23· 26.27. 28 


14 4. 7 12. 
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Proofof rranſ· Tranſpoſition of both ſorts, carries along with the Demonſtration above $a 
poſicion. Evidence of the Truth of the Work, that nothing can be added for Frack me 
convincing. 101 e e eee 


— „ —© 4 


CHAP. IV. Technology, 
Teehnology, TH E latter Iſſue of Arithmetical Progreſſion called Technology, goes comment. 
bow cated, " T under the Names of Sports and Paſtimes ; but tb fed ems, 
What it doth it Technology, which imports as much as an Artificial diſcourſe or diſcovery of - 
import. 95585 or wages CR CU. ß Wow oonoy SURE 
Seyſius, and Alſted from him, defines Technology to be a Progreſſional Arithmetics 
=T = ” Diviſion, and that either by Progreſſional Sen Diviſes ; ger of py; 
Sorts. ſional Dividends Arithmetically : Or 3h, into Progreſſional Quotients Arithmetically. 
In the firſt Sert H. 1. In Diviſion by Progreſſional Arithmetical Diviſors, the Work is to find ſuch 
fix things. Numbers to be divided as will leave the Remains of the Diviſion, either firſt 
Equal; or 2h, Progreſſional; or 3Jy, Equal till the laſt Diviſion, and then nothing ; 
or 4ly, Progreſſional till the Laſt, and then nothing; or 5ly, Diſtant from the Di- 
viſor above an Unite; or 6%, Diſorderly. © : e 
In all which there are many Numbers of ſuch Properties, ſo as the Enquiry is 
| ſometimes for the leaſt Number of that Property, and ſometime for any fuck 


1 dl ah. 


2 I 
* yi 9 
5 » ; 2 
- 


Number at random, b 08 N 1 Gb 1270 FILE ORR 
1. To find Re- 1ſt, To find Numbers whoſe Remains ſhall be equal continually, multiply all the 
mains equal. Diviſors one into another, and to the laſt Product add the common Remain. 
The leaft Nunber And if among the Diviſors there be none of th und « 


| | em compound one of another, | 
of ſuch Property. then this Total will be the leaſt Number of that Property, otherwiſe not. There. 
fore to get ſuch leaſt Number, omit the compound Diviſors, and donble the Pro- 
duct of the reſt being multiplied one into another, if the compound Diviſors be 
4 or 6, or 4 and 6, and add thereto the common Remain. | 


nt if the Diviſors be 8, 9, 10, being 8 and ꝙ are doubly compound. beſides tl 
_—+- ...;, ..c-  Houng 8 by , N and fo proceed accordingly for other Ca An 
FEA (ic having gotten the leaſt Number, add him, lacking the Remain, to himſelf ſuccef- 
Amar, and coher ike Nambers wil pee! e ee wh 


nber Example. One trying whether a Number was Prime or Compound. f. 
whoſe Reman t, hy Diviſion with 2 there was 1 remaining, and ſo likewiſe aiding by; jth 0 
un ag 3 and 7, there was ſtill left 1 for the Remain : what was that Number? uh . 
Anſwer. Anſw. If the Number queſited be intended the leaſt of that ſort, it ſhall be 
4213 but if any Number of that Property, add to 421 continually 420, and other 
like Numbers will be produced. „ „„ T9! LR 
Here the Diviſors 2, 3, 4, 5,6, 7, multiplied one into another, produce 5049, 
to which i the common Remain added, the Total is 5041 : but this is not the leaſt 
Number of that Property, becauſe among the Diviſors 4 is compound of 2, and 
s of 3, wherefore both 4 and 6 being omitted, the Product of the reſt is 420, 
to which 1 the Remain added, makes 421 for the leaſt Number of that Property: 
6 24 120 720 1 N 
2% 3X 4X5 %$6X7= 3040 
1 Remain added. 


tht. 5 bt 
Q. Of 4 Number 


; $O4T 
by 22 | #2 R | 2 x | 
5241 = 5241 ( 5/241 5241 y241/ - 
— ({ 2520 — 1680 — 1260 — 1 1008 L< .. 
n .. 8 (840 : (5 
6 30 ee 5 
2 315 * 210 
2 u 
420 Doubled, 


"2 Romain add. Oc -- 
421 The leaſt Number of that Property: 


CC Be (% S(% S(» S(@ 
_— 


Chap. V. 2. -,” . 544 
If the Diviſors propoſed be 2. 3. 4; 53: 6. J. 8.9.16, tt; then ths leaſt Ei ki. 


„Km n 1 
Number which divided by them will ſtill leave 1 remaining, is fouhd to be 472 1. rt Pino. 


For the Uncompound or Prime Numbers, 2.3.5.7. 11, multiplied together; 
make 2310, which doubled for 4 and 6 makes 4620; and then for 8,9 Tod r o 
the _ 3 — — 3 6, that is x 3, produceth 27720; to which 
1 the common Remain a IS 27721 t And by Addition of 27720 thereto. 
other-like Numbers will be produced: | Cy F * 3 


e 6 30 210 . 5 N 
2 K. 3 X i 23810 1 3 
2 


55 
014) e 210 


4 ——— 
; a. rs ol 1 | 
iI -Remain added; 


21y.. To find Num 


* 


E bers whoſe Remains ſhall be Arithmetically Progreſſional : 2. To find Rü, 
Mulciply as before the 7 be all Prime, one 
the laſt Product ſuhſtract the Difference between the Diviſor and Remainer given, Foal. 
and this Remain ſhall be the leaſt Number of that Property; to which if the Pro- 
duct be added, other-like Numbers will be produced. b e 1 73 
And if ſome of the Diviſors be compound one bf another, then as before omit Th t Vun: 
them; and from the Product of the reſt doubled, or otherwiſe multiplied, accord - ber ſacb 


5 J » 


if all the Diviſors be multiplied, the Number will be higher than the leaſt. 5 
Example. Suppoſe one deſire to know what Number that is, which being ſe- Q of 4 Num- 


ing to the Number of Compounds as before, take the Differeiice : For otherwiſe T7 5 


verally divided by 2, 3, 4, 5, 6, 7, the reſpective Remains will be I,2,3,445,0- ber whoſe Re- 


Anſw. The leaſt Number of that Property will be found to be 41 95 to which 3, Ke. Neis . 


420 added ſucceſſively, other Numbers will be produced. + 4 2, 3, 4, Kc. 
Here 4 and 6 among the Diviſors, being compound of 2 arid 3 as before, they Auwer. 

are omitted; and from 420 the double Produd of the reſt, 1 is ſubſtracted, o 

8 419 obtained: 9.4 FOE po LL | 


6 30. — | 
2X3R5X7=210 
20 Doubled. . 
I Difference ſubſtracted. 
| 4419 Theleaſt Number of that Property. 
8 G *ÿͥ O wy A 
d > oe — | #2( 0 ; 
— 200 —( 1 — (104 — | 8 69g — 
2( 205 3 ” 2 + 77 6 LP '? 99 
2116: $6. 180 99d - „ 
2x 3x 4 * 5 x6 X7= 5040 5 | 
X I Difference ſubſtracted. . 
ES. : 
5 AM  _ gaal5 12 (3 5 4 2505 8 (6 
39 / 2 3 2297 50 52 12 
(4575 232 ( 165g (1259 (tee, 22 (39 (518 


If the Diviſors propoſed were 2, 3, 4, 53 6, 7, 8, 9, 10, 11; then multiplying Zxanple 6 5 


2,3z 55 7, 11, and doubling the Product, and multiplying the Double by 6 as be- more Divers; 
fore ; and from this Product 27720 taking 1, the leaſt Number of that Property 
found to be 27719: And if 27720 be added, other-like Numbers are produced. 


— 


e 14 | > * 


e Diviſors, if they be all Prime, one into another; and from mains Progreſ- | 


_— Technology, @o@ Ib. IV. Par. ll, 


„ 


; n ; . * 
"mv 0 " ” 4 Sb: 8 ad 7 
„ | 1 8 5 ; F ET» » he 
TRIER WIL TT ART. | 391 If 
6 ; ff 3 8 5 , , N * : * 75 . , 3 * * 1 1 3 2 4 £ „ % 4 8 „* 
bl 7 _ IS. 4 F 7 ” 25 * * 1 4 &+ 3 0 i * : N a % x e — g "A 8 * | g 9 : ; c 1 * * 1 15 > ” 4 
1 } 2 „ ; 8 
* - * " * "F a4 By ay + 
"+2 393% 0H AW A0f% i BY 


——̃— 


a 4 "ay 

* » 4 iS 5 4 p N 

e + # v3.3 * # 
—— * ny f ' 2 
Pi r R * * N 
3 919 4 89 4 4 x ” 1 3% 
4 —— 8 4 * P 4 *. 1 . 
e E” 1 Ang. 


F . 
; 4 a 
. 1 O . Mas 3 «3 1 ol | 
ö 1 4 4 4 is . * 7 „ 2 „ 3 x 
#3 MILLE {445 ad. 13110 32 
. 44. 
1 K 60 


+ e 
4 . 6 
TP 4620 1 2 
„ 68. H 
ya 172 A 27720 ot Shop OS 3% 11 91 2 9 1 1 
3 * A * e . 

I . Difference ſubſtracte. 

27719 Leaſt Number. 


3. To find Re- 3h. To find Numbers whoſe Remains ſhall be equal til the laſt Diviſion, and - | 
mains equal till then o left; multiply all the Divifors except the laſt one into another, and to the | 
the laft, Product add the common Remain. - - 15 p 3 
The leaft Nym- But if among the Diviſors more be compound one of another than 4, the 
ber of ſuch Pre- leaſt of that Nature, this Number will not be the leaſt of that Property; but 
perty. the Produft of the Prime Diviſors doubled as before, for 4 and 6, and b the 
next 3 multiplied by 6, and ſo, according to the Number of Compounds; and 
then dividing thereby the Number above-gotten, will leave the leaſt Number re- 


Q. Eggs Example. A Maid carrying Eggs to Market, met with an unruly Fellow Who 
broken: broke them; and afterward by determination of the Juſtice, was enforced to 
3 pay for them; and thereupon the Maid being demanded, how many Eggs ſhe 
bad? anſwered; That counting them by 2 and 2, there remained 1; And fo 

 _  likewiſeby 3 and 3, and 4 and 4, and 5 and 5, and6 and 6; but when ſhe coun- 
ted them by 7, there reſted o: How many Eggs had ſhe at leaſt? 8 
Anſwer. Anſw. 301: For the Product of all the Diviſors, except 7, is 720; to Which 


added is 721, a Number of like property, but not the leaſt of that Property: 


Wherefore becauſe there were 2 compound Numbers, if the donble Product of 
all the Prime Diviſors, which is 420, be ſubſtracted from 721, the Remain Will be 
30or. And by addition of 420 to 301, other-like Numbers will be produced. 

ts. 6 24 120 Denen; 10 fooling WY wp | 
YT LHYT_- DFR . 2K 3X 5 7 N 210X272 420 
6 et 2b 1g calf BRI dub ea I bas - bez 


. 4 
„„ . Vat» . 


_— F 4 g 
17 

1149271 2 * 
> =" ' * 


a 24 
— —— 


721 — 420 == 391 Leaſt Number deſired. + 


Fer 2 „ "07> WS" 
301 3217 301,7 301 0X en, 
e ieee — 60 — 50 — 
„ 7 055 224 N 
Examjle in And if the leaſt Number were deſired, which being divided by 2, 3» 47) 55 6, 
mort Diviſers. +, 8, 9 and 10, would ſtill leave 1 remaining, but would be evenly divided by 11; 
| then 3628801, the Product of all the firſt 9 Diviſors with the common Remain, 
divided by 27720, the Product of the Prime Diviſors doubled and multiplied 
by 6, the Remain will be 25201, the leaſt Number deſired of that ama 5 


« 


« 


6: 24 /130 726 5940 40320 362880 1 
ALL TEST r of 10 = 3628800 


* 


b 5 6 30 210 2310 46200 ö 23628801 
| 2x 3X5 x7x1 x Nie 


(25 
$56|2 \, 
b ney "(130 
277 2 20 

4. Tofud Re- 4. To find Numbers whoſe Remains ſhall be Arithmetically Progrefſional till 
mains Progreſ- the laſt Diviſion, and then o left; becauſe all Numbers that will be evenly divided 
ſonal till to by a greater Compound Number, will be evenly divided by the Leſſer whereof he 
. is ſo compound, it follows therefore properly that the laſt Diviſor given ought to 
The leaſt Num. be a Prime Number, and then the Rule may be thus: For Diviſors to 4 multiply the 


- kl lich Pre. Prime 2 into himſelf and abate 1, fo ſhall 3 be divided by 2 and leave 1, by — 
f Satin ke bonhl Bonde | | „ 


” % - 


thoſe Properties? 


2K 3x AX & GN 7% 8 * 9 = 362880 


leave o; for Diviſors to 5, multiply the Prime Numbers 2 and 3 into themſelves, 
and ſquare the Product, from which ſubſtract 1; ſo ſhall 35 be divided by 2 and 


leave 1, by 3 and leave 2, by 4 and leave 3, by 5 and leave o. But for Diviſors 
higher than 5, multiply all the Diviſors except the two laſt one into another, and 


from the Product take the Difference as aforeſaid, and this for 7 gets the leaſt 
Number of that Property and toget the leaſt Number of ſuch Property for high- 
er Diviſors, multiply only the Prime Numbers, and for 4 and 6 double the Pro- 
duct for 8, 9, 10, the next 3 Compounds; multiply the laſt Product by 6, and {6 
for 13 the like; and this dividing the former Number ſhall leave the leaſt Num- 

ber remaining. | | TA 
Example. There are Numbers which being divided by 2, 3, 4, 5,6, 7, and 2, 3, O. Of Numbers 
4, 3, 6, 7, 8, 9, 19, 11, will leave their Remains orderly in Arithmetical Progreſſion dirided by 2, 3, 


till the laſt Diviſion, upon which o will remain: what are the leaſt Numbers of 82 4 
| | | 25942 


SD : 3 | | cc. at laſt o. 
Anſw. For 7 the leaſt Number is 119, which is the Product of the firſt 4 Di- — ang : 


vilors lacking 1, and by continued Addition of 420 thereto, other like Numbers 
are produced : but for 11 » the leaſt Number is 2519, and by Addition of 27720 


thereto, other like Numbers are produced, 


6 24 Tr (1 22 36 J 
2X 3 * 445 1 XY 9 It 9 429, 1X9 Fo 
Ts ——( 59 —( 39 — 29 — 723 — 19 — 71 
EE 1 9 7 9 5 LY « = r 
119 ; 
6_ 0 218 


2X 3ZX$X 7X2 = 420 Number to be added. 
6 24 120720 5040 40320 0s 


362879 


6 30 2102310 4620 — 
2X ZXJX 7X II X 2x6 =27720 Number to be added. 


Gs 
856 . 
628 7 
3 8015 
5 | 27 © 
And if the leaſt Number were deſired, which would evenly be divided by 135 
but by all the other Numbers from 1, would leave the Remains in Arithmetical 
Progreſſion ;, this accordingly will be found to be 277199 : to which if 360360 be 
continually added, other-like Numbers will be produced. 
6 24 120 720 5040 40320 362880 3628800 
2 * 3 x 4 * NG Xx 8 X 9 X 10 Xll = 39916800 


es £3 3 
6 30 210 2310 30030 60060 39916799 
2 Xx 3 & J X 7 II % 13 „ 3 x 6 = 960360 Diviſor. 
xXx X(1 X22(2 323303 22 4(4 
277199 277499 | 277499 þ_ 2771299 | 
(277 a6 38599 2 (92399 (59299 22 55439 
288001 5 3 9 F 
39926 fog 110 315505 6466(6 $5370 88(8 
A 27779 9 , 277299 227299 
36936 6 69 — ( 199 (39599 8 34649 —— ( 30799 
3693 3 | 7 | 4 
69 | xXx(10 
| s (9 zee 31 (11 14z3(0 


77199, 277x99 | 277499 27 99 
Senn (25199 he (2 3099 = (21323 
5h. To find Numbers that leave the Remains Progreſſional throughout, or Pro- 5. To find Re. 


greſſional till the laſt Diviſion, and then o; but diſtant from the Diviſor above 1, mains Progreſſio- 


. nal, c. but dis 
as ſometimes 2, 3, 4, Oc. 6 2 ſtant above 1 


| Proceed from the Diviſor, 


— 


3 
[1 
is 
1 
1 
Wo 
WH! 
+ 1 1 
: 
| it 
1 | \ 
7 [1 U 
1 q | 
1 
1 
't 
: 
1 
if l 
l; = 
IT \ 
t = 
ö inf 
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j 
1} 
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o 
1 
' \ 
N 1 
1 
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| If 
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. 1 
' 
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1 4 1 
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: 1 
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fſ 
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1 Ll 
my 
i fl 
4t N 
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1 F 
Ii if 
14 7114 
iz 1 | 
r. an 
7 i 
{| | 
114 
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{ 1 
{1 
p 4 
6 il 
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fl ! 
; i} 
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37 9 34 
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4 1 
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q 
1 
1 | 
; 1 
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: 1 
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. 
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| 
N 
1 f 
15 
; | 
. 
| |! 
'f 
d : 
1 
8 1 
1 
[ 
1 
[1 
' 
8 * 
4 9 
t \ 
. 
I . 
1. _ 
z ö 
1 
I 
1 * 
5 
1 
1 3 
7 
5 
17 _ 
y f 
1 
f 
10 
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= 
1 
[ 
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Progreſſional Proceed for the Remains Progreſſional throughout, as in the ſecond Caſe before 
| throughout. only in getting the leaſt Numbers after the Prime Numbers are multiplied, their 
| Product is to be multiplied by the Prime Numbers omitted from the Unit to the 
firſt Diviſor multiplied one into another; and for higher Diviſors than 7/by. 6 be- 
ſides. And for eaſe it may beobſerved, that the leaſt Numbers to the half of the 
greateſt Diviſor, is but to abate the Difference between the Diviſor and Remainer 
from the leaſt Number that hath the Difference but an Unit. Other Neceſſaries 
may be diſcerned by the Fer 
5 eee 6602 ener e ne FF 4 T0] 
Remains, 22 60360 é . Difference. Numbers deſired. 
1. 2.3.4.5 ©. ZX4XFX6X7 = 2520 — 2 = 2518 , Greater. 
304.5.6. 77 3 J JN NAI >= 7420 — 2 = is Leal" 
e %%% >. 7 os „ . 


Examples 10 7. 


1 


—— 1 1 F bi 3 2 4 1 3 


n 


SL T 7 | 8 
1 83; * 2 4. . F Ph 7-5 3 
J 571 20120" 271 2! 

5 . 


+ > 
1 


1.2.3.4 4 K q 5 = 840 — 3 2 B37 . Greater. 


n ꝗ. —ĩ ——— 
5 1 3.6. 36A = 210 4 = 206. Leal. 


6.7 
| Examples to 111. 
1. 2. 3. 4. 5. 6. 7. 8. 9 Greater Number 19958398 i 
3.4. 5·6.7. 8. 9.10.11 15 105 1155 4620 _ Leaſt Number. 
2 & 2 4 | ZXFXTX II X 4X 6 = 27720 — 3 = 27718 | 


2 7 
— i ad — * = 


— 


— 


Ann... 


Examp. to 11. 


1. 2.3.4. 5. ö. . 8 5 . + > RIOT 
4-5-6-7-8.9-10-11' :--:- $8338 $55 oxi x 1: yo, a wet 
2R2R3=12 FX7JTXIIX I2X6= 27720 — 3 2 2717 
1.2. 3.4.5. 6 7 


1 5 5 1663196 
5. 6.7. 8. 9. 10. 11 i 
2x 2K 3 2 12 FXTXKIIK 12 Xx 6 27720 — 4 = 27716 | 


— 


” ** 


* 


8 1.2.3.4. 5 . 6 | | | 332635 


263K 23 $5X60-; 7: ©. AE * 60x 6 =27720—5 27718 1 80 
n CCC PTT 
„ien 7% 4820" N 1 1 
2 21 31 52860 Ju II X CON = 27720 — 6 27714 


1.2. 3. 4 : ; | 7913 
Tu DT _. 
2X2X33; ed 11 * Oos 3860 — 7 399, 
3 1 | 90 5 
0. TOM” 9 X10x11 ==990— 8== 982 
133 2 | IOX II == 110 — 9 —=10ot 
10.11 . 


For the Remains that are Progreſſional till the laſt Diviſion, and then o, pro- 
2 til ceed as in the 4th Caſe before, to find the leaſt Number proper to the given 
: Diviſors, with 1 the Difference between the Diviſor and Remainer ; and this leaſt 
Number multiply by the Difference of the Diviſors given, till the half of the great- 

eſt Diviſor, and the other having but few Diviſors, are ſoon had: or multiply the 

prime Numbers, except the two laſt Diviſors, and their Product by the Prime 

Numbers omitted from the Unit, multiplied with the Difference, and 2 and 6, 


according to the Compounds as aforeſaid, taking in 4 among the Prime Die 


Chap: W. Technology. * 
for 7; but kalfing the Difference, and next omitting it in higher Diviſors in 

this vn Multiplication, when in 7 the firſt Diviſor is next above the greater 

Half of the greater or laſt Diviſor, and in higher Diviſors than 7 a Place fur- 

ther, and from the Product take the Difference. What elſe n may be ob- 

ſerved in dhe AN following. 


N e e 755 I * FO CR nga; 6 e 7. 
© Remains. 12 60 4 2 * 2 | omitted, 114 1:60 
12% * e ee 
3.4˙95.7 2 | | 
Diviſors. 15 | arnitred. e * EF "238 Numiber def 23 
omann. ee "Difference 3 2 x ; omirred xl 
1.2.3.0 41 = == þ 260 * 
4.5.8.7 drs 0 
Dixiſors. omitted. „ant "357 357 Nomber deſired, 
Remains. 4 1 „ "Difference 4 = 1 & 4 * 3 omitted. 5 
% 1,0 | 175 5 12 = . 
„ ͤĩ² im 00 4 
heck omitted. 56 p © 56 Number deſired, 
9 — 170 — — — — "WIFI "LIE . 


6.7 is 7 che Namder given. 


Alſo 1 119 being found by the 4th Caſe before to 174 = Number "mJ where 1 I 
is the Difference between the Diviſor and Remainer : If therefore 119 be multi- 
* by the Differences 2 and 3, there will be produced 238 and 357, as before. 


Examples to 11. 85 g Exam). TP 
1.2.3-443.6.7. 8. 0 15 105 420 840 „ 
3.4.5. 6. J. S. 9. 10.1 1 3* 5 A $040 FR 

: 2 Difference. 
2 omitted x 2 Difference = = 4 | s 638 Number. | 
; 3 „„ 630 1260 | 
4.5.6.7. 8.9.10. 11 $X7XI8X2 x & == 7560 
8 x 3 Difference. 
2-3 omitted x 3 Difference = 18 7557 Number. 
1.2. 3.4.5. 6. 0 :1i 9 eee IL Fo OJ. 
$.6.7.8,9.10.11 Nennen 2 K 6 r 10690 FH 
4 Difference. 
2-+3 omitted X 4 Difference = = e 1607 0076 Number. 
1 1.4.3.4. 5.0. 1050 2100 6797 of ne 75 
6.7.8. 9. 10. 11  7JX150X 2 x6 == 12600 | 
Difference. 
z＋-3＋5 omitted ad Difference = 2130 125 95 Number. 
IE CE 1260 2520 tte” Lone x 
7. % 10% % / ᷑ Oé“ M JT X180X 21 & ==: 19130: 


; ; 6 Difference. 
2+3+5 omitted x6 Difference = 180 T5774 Number. 


1.2. 3.0 300 5 
Nie 150 * 2 X6 == 1800 
24-34-5-+-7 omitted. 1 Difference, 
S0 migen (omitting 7) =1 14 4 1793 1 
Tas =! Tee „ Pan 
9.10.11 30 X 2 x & == 360 
 2+3-+5+7 omitted. 8 Difference. 


SO 2% ZX Y (omitting 7) = FLAY. 4.6, 352 Number. 


— — — — 22 —— — — — — 
— on WS ISSCC = wm Bil! ] ]ũſg X?? 
= — f Z ä 
— — — — — 
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1 F . 
1 N / 9 


6. To find Re- 


wm ander. mains diſorderly, let it be obſerved, that the greateſt Diviſor is the Exceſß 
E of an Aritbmetical Progreſſion, and the Remain of that Diviſor, if any, the firſt 
Term thereof if o remain; the greateſt Diviſor is both the firſt Term and the 
Exceſs, and the Number ſought is the laſt Term of the Progreſſion : add there. 
fore the Exceſs to the firſt Term continually, till proving every Term by all the 
. Diviſors, a Number be found that will leave the Remains propoſed. 
. Of a Sum di- Example 1. A Man diſtributeth a Sum of Money among his 4 Child 9 
vided to 4 chi- a a | among his 4 Children equally, 
dren, c. and hath 3 J. left for himſelf: but if that Sum had been equally parted among », 
he would have had 5 J. left: what was that Sum? : RM ap 
Anſwer, Anſw. The leaſt Number of that Property is 19, which is found by adding ) 
the greateſt Diviſor to 5 the firſt. Number, and again, to 12 the ſecond Term, 
8 becauſe 12 divided by 4 leaves o. TO Wo 
1 8 Example 2. One thinking on a Number, deſires me to te'l him what it is, where- 


1.0 
10.11 


is 11 the Number given. 


; Alſo 25 19 by the 4th Caſe before, being found to be the Number ſought, <2 
1 is the Difference; if then 2519 be multiplied by the Differences 2 nd 6 
the Numbers will be found as above 5038. 7557. 10076. 12 


„3,475 ands, 
95. and 15114. 


Other Diverſities may be obſerved in higher Diviſors, but for that ſeldom more 


than 11 are propounded in any Queſtion, this may ſuffice. | 
6ly. To find the Numbers which divided by the given Diviſors leave the Re. 


upon I bid him divide it by 3, 5, 7, and tell me the Remains, which done, he de. 


Technology. LibV.Pardl, 


= clares them to be 2, 3,6: what then is the leaſt Number of that Property ? 
Anſwer. Anſw. 83: For by adding 7 the Exceſs to 6, the firſt Term ſucceſſively, I find 


no Numbers till 83 of that Property. 


6 25 5 (3: 
T3. 3 85 1 49 
Dy = Bron, 
20 $0 
. 20 1 : 
A 1 (5 
e. _ 

48 (16 0 
55 7 

2 

2 20 

76 (u 

83 7 


Other Examples, To get other Numbers of like Property, multiply all the Diviſors given one 

into another, and add the Product to the leaſt Number found as above. So in 
the firſt Example 28, that is 4x7, added to 19; and in the ſecond Example 105, 
that is 3 45 7; added to 83, ſhall produce other Numbers of like fort. 


The Reaſon of The Appendix added by Alſted out of Geyſius, directeth to get the leaſt Numbers 


leaving the Way by multiplying the Remains into certain Multiplicands, and dividing the Total 


uſed by others. of the Products by the Diviſors multiplied one into another, the leaſt Number 
| ſhall be lefr remaining : but becauſe ſometime the leaſt Number will be more 
than the Product of all the Diviſors, that way is not ſo generally approved. 

For 32 divided by 4 and 7, leaves the Remains o, 4 ; but 28, that is 4. 7, divid- 

ing any Number, can never have 32 left a Remain : wherefore though the Way 

here above mentioned be tedious in many Diviſors, yet being general and holding 

true in all Caſes, it is to be choſen before the other, which by reaſon of the won- 


derful Variety without multiplicity of Rules and Exceptions, cannot be made good 
but in ſome particular Caſes. 


7 1 —— wm — 


In diviſion of F. 2. In Diviſion of Progreſſional Dividends, the work is to divide ſo that the 
Progreſſion Quotients may be Arithmetically Progreſſianal in their Natural Order, but the Re- 


Dividends, jour 


i mains Nothing or Equal, Ordinate or Perturbate; in which latter only the Quo- 
— tients are often interrupted in their Progreſſion. EE; : 
1. To fad No- In every Arithmetical Progreſſion, the Remains will be o when the firſt Term 1s 
thing remain. 


equal to the Difference: For then the Difference will exactly divide all the Terms, 
as 3, 6, 9, 12, 15, Cc. this is a Natural Progreſſion; and 3 the firſt Term being 
equal to the Difference, dividing all the Terms, the Quotients will be in their 
Natural Order, 1, 2, 3, 4, 5, and © remain. | 2 

Te: 0 


rr 
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(0 (0 (0 ( (0 | Example. 
1 5 1 2 45 N 
| 20 I. 0 30 3 . 55 ee 
in an Arithmeticdl Progreſſion, when the Difference will not exactly divide the 2. To frd equal 
Terms, this is called ſometimes an Artificial Progreſſion, and ſhall have the Quo- Kemi. 
tients Progreſſional, but all the Remains equal; as 3, 5, J, 9, 11, Cc. divided by a, 
the Exceſs ſhall have the common Remain 1, but the. Quotients 1, 2, 3, 4, 5, in 
their Natural Order. + Be. ; ; 
4 = hs ee (5 2 01-206 {1 | Example: 
e 
in Diviſion of an Arithmetical pragreſſiou, when tlie Diviſor equal to the Number 3: 70 fd 94+ 
of Terms ſhall be but an Unit greater than the firſt Term in a Natural Progreſ. "74s. 
ſon, the Remains ſhall be Ordinate or Retrograde, Arithmetically Progreſſional ; 
but the Quotients orderly, as 5, 10, 15, 20, 25, 36, divided by 6, makes the Quo- 
tients o, 1, 2, 3, 4, 5» but the Remains 5, 4, 3, 241,0: 
7:2 e he i (1 (0 
| | 50 70 70 70 0 45 i 
In Diviſion of an Arithmetical Progreſſion, when the Diviſor equal to the Numi- 4-70 fd pHtir- 
ber of Terms ſhall be more than an Unit greater than the firſt Term in a Natu- e Remains. 


ral Progreſſion, the Remains ſhall be Pertubate, yet have all the Natural Num- 
bers to the Diviſor, as 5, 10, 15, 20, 25, 30, 35, divided by 7; the Remains ſhall 


TL 


Example: 


be 5, 3, 1 6, 4, 2, O, which are all the Numbers to 7. 


! 


(3 (1 ff. Exam pl: 
> 0 23+ 207 + 25 30, 35 
21460 — 61 —=2 —(2 — — — 
DID INES OD... 

. 3. The Diviſion into Progreſſional Onotients Arithmetically, is not properly „ „,; 
ed the Dividends are Progreffionial 3p the laſt Section, though 8 nr 2 a wag 
ceth the 2 laſt ſorts above here: but the Work is to find a Number which being guotients, two 
divided, and the Remains continually by certain Diviſors given, the Integers in 1. 
the Quotients ſhall be in their Natural Progreſſion deſtending to 1. As to divide 
to by 24, and the Remain 14 by 4, and the Remain 2 by 13 the Quotients will 

1 * | 1 eee Diviſors. 

In this Diviſion Is conſiderable the Invention of Piri . | 
For the finding of Diviſors, let be noted. | 1. To fad tht 
1/7, The laſt Diviſor will always be. 1 1 Diviſor, 
ty, Therefore to 1 add the firſt Quotient, and the Total is the Penuit Diviſor. 
3ly, To the Product of the firſt Quotient by the Penult Diviſor, add the ſecond 

Quotient and 1 for the Antepenult Diviſor. . „„ 
4h, To the Product of the firſt Quotient by the Antepenult Diviſor, add the 
Product of the ſecond Quotient into the Penult Diviſor; and the third Quoti- 
ent and t for the Proantepenult Diviſor. 
As if the Qnotients were deſired to be 5, 4, 3, 2 3 then ſhall Examples 
1 e 1 be the Ultimate Diuiſor. 
| ＋ 1 == 6 Penult Diviſor. 
5x6 +4 +1==35 Antepenult Diviſor. 
5X35 +4x6 + 3 + 1 == 203 Proantepenult Diviſor. 
For the finding of the Dividends. 3 2. T. ſad tb 
Add together the ſeveral Products of the Diviſors, multiplied by their re- pjzidends. 
ſpective Qnotients. 5 8 
As if a Number be deſired, which divided by 203, the Quotient ſhall be 5; and Example. 
the Remain of that Diviſion divided by 35, the Quotient ſhall be 4; and the Re- 
main of that Diviſion divided by 6, the Quotient ſhall be 3; and the Remain of 
on Diviſion divided by 1, the Quotient ſhall be 2 : Then ſhall 1175 be obtained 
{us | 


7 


7 A M0 : 


[ 


* 


203 * 5==1015 
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n . 
R222 2 
. 2; - x6(0 7 70 . 2 1 e! 
20 3 * 6 | E * 72 


0.0ſdiſcovering Suppoſe 4, B, C have three Things, as a Ring, a Thimble, atid a Bodkin ; 

three Things, Which they hiding, exchange one with another: how may the Order of their 

hidden. hiding be diſ covered? 28 „„ 

Rule, bow called, This Rule is called Bis ceca, or twice Blind, becauſe it is grounded on blind or 
unknown Proportions, and therefore requires the more careful Obſervation of 

Wat to be done. theſe fix Particulars. 5 r 

x. Progreſionals 1. For the Number of Things ſo hidden or concealed, take Numbers Progreſ. 


taken. ſional, as 1, 2, 3, Cc. So let the Ring be 1, the Thimble 2, and the Bodkin 3. 
2. Diviſors 2. According to the third Section above, find the peculiar Diviſors for thoſe 
fund. Progreſſional Quotients, always 1 leſs than the Quotients; which in the Example 


5 above ſhall be 4, 1; that is, 1 the Laſt, and 3 + 1 the Penult Diviſor, 
3.Multiplicazds 3. Multiplicands are to be found in a certain Order, thus; The laſt Multipli- 
Joird. , candis taken at pleaſure ; from which Number ſubſtra& the Diviſors in their 
| |. order, and the Remains ſhall be the other Multiplicands in their order: As in the 
Example above, taking 6 for the laſt Multiplicand for C, then ſhall the other 
Multiplicands be 2 and 5, that is, 6 — 4, and 6 — 1: So ſhall the three Multi- 
plicands be, for A2, for B 5, for C. „ 3 
4. Progyeſſionals 4. Cauſe every one of the Perſons hiding the Things, to multiply the Progreſ- 
multiplied. ſional Number of the Thing they have ſo hidden by their proper Multiplicands, 
: and to tell you the Sum of the Products. So if 4 have the Thimble, or 2; and 
B the Ring, or 1 ; then ſhall C have the Bodkin, or 3 : And then multiplying 2 | 
by 2, and 5 by 1, and 4 by 6, the Product of A is 4, Bs, C 18, and the Total 
Ws 27. 5 0 e 1 „ 
. Totaloſthe 5+ Having the Total, ſubſtract the ſame from the Product of the laſt Multipli- 
Prodacts ſub= cand by the Sum of the Progreſſionals: So 6 being the laſt Multiplicand in the 
ſlracted. above-mentioned Example, it ſhall be multiplied in 6 the Progreſſionals; that is, 
3 4-2 + 3 from this Product 36; the Total 27 ſubſtracted, leaves 9 remaining. 
6. Remain di- 6. This Remain divided by the firſt Diviſor, the Quotient ſheweth the Thing 
rided, gives hid by A; the Remain of this Diviſion divided by the next Diviſor, ſheweth the 
diſcovery. Thing hid by B. And fo ſucceſlively for all the reſt till the laſt, where there are 
many Diviſors, which laſt Thing ſhall be the Complement. Wherefore in the for- 
mer Example, 9 the Remain divided by 4 for A, the Quotient ſhall be 2, and ſhew 
A. to have the Thimble; the 1 remaining divided by 1, ſhall ſhew B to have the 
Ring, or firſt Thing ; and by Conſequence the other Thing remaining, which is 
the Bodkin, muſt be in the Cnftody of C. „ an 
Example in four Progreſſionals. 
Perſons A, B, C, D. | Things hid I, 2, 3, 4. | a 3 8 
Diviſors 24. 5. 1. that is, 1 the laſt Diviſor; 5, which is 4-#-1, the Peru 
Diviſor; and 24 made of 4x5--31, the Antepenult Diviſor. 
The laſt Multiplicand ſuppoſe 12; then the other Multiplicands ſhall be 


Example in four 
Tings hidden. 


12 12 12 i. | 
- 3 I 3 0 
wr %% 3-420 
Suppoſing A hath hid 2. 3 3. C1 . D 4. 
Then the Products are — 12 7 129708 
ror” A— 24 '.. B21; . Cit. D 48 


The Total 21 S114 48 — 24 56. 


The laſt Multiplicand 12. Progreſſionals 1, 2, 3, 4 2 10 
Product of 12x 10 120 — 56 = 64. 


Then 


A LES 0 - 


It 


en 


F 
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Then dividing 64 by 24, the Quotient 2 ſhews 4 to have the ſecond Thing 
hid; the Remain 16 divided by 5, gives 3 in the Quotient for B, and denotes he 
the third Thing hid; the Remain 1 divided by 1, ſhews C hath the firſt Thing; 
and by Conſequence D muſt have the fourth Thing = 


—( 24 —( 3B _ (IC. Da: 


The Things premiſed in the foregoing Sections of this Chapter being the Z dle 


| | . ; . fer . 6 8 1 Gr a ther 
Ground, as well of diſcovering the Dividends by the Diviſors and Remains, con- ng bud 


Pieces of Money he hath in his Purſe. Frans 45 
Bid the Perſon that thinketh, that he quadruple the Number thought on, and 


1. To find a Number thought upon, or to tell a Man bow many ſingle Pente; or - pad Sn 
1 4 / er thought on; 


to the Product add 6, 8, 10, or any other Number at pleaſure, and tell you the 


Half of the Total: For then if you take away half the Number which you willed 
Him to add, there will remain double the Number at firſt thought upon. 


The Number thought, ſuppoſe — 6 Examples 
The Quadruple thereof ——— — 24 s 

To which if 10 be added, it makes — 34 

The Half of it is F 


From which 5 half the Number added being 5 

_  ſubſtraGted, there remaineth —— —— 

One Half of which returneth the firſt Numbers 

r bid him that thinketh, to double his Number; to which let hini add 5, and Otherwiſe 
then multiply the Total by 5; and having the Product, cut off the Right-hand 


e 


Figure, or Cipher, and from the Reſidue ſubſtract 2. 


The Number thought upon | —_— —— 8 | ; _— Example: 
| The double of it — 16 | 
Addition of 5 makes it — —— ——— 21 


Multiplied by 5, produceth ———— 105 
 Right-hand Figure cut off, leaves ——— 10 
From which 2 ſubſtracted, reſts — ———— 8 


Otherwiſe, bid him that thinketh to double the Number; and add 4 thereto, Aber It. 
and multiply the Total by 5, and add to the Product 12, and multiply that Total 
by 10, and declare to you this laſt Product: Then from the ſame withdraw 320, 
and the Remainder in the hundred Place ſhall be the Number deſired, 


The Number thought — — 6 Example. 
Doubled is 12, to which 4 addedis ——— 16 | 
Multiplied by 5 produceth 80,and 1 2 added is-92 
That multiplied by 10, produceth —— 920 
From which 320 ſubſtracted, leaves 600 
The Remainder in the hundred Place 1s — 6 AN 
Otherwiſe, bid him that thinketh, to triple his Number thought: then àsk him 0thrrwi7: 
it it be Even or Odd; if Odd, give him 1 to make it Even: and if 1 be given, re- 
ſerve 1 in your Mind; and after the Number tripled is made Even, let him caſt 


away half, and then triple that half: Then ask him again, if it be Even or Odd: if 


Odd, give him 1 again to make it Even; and for this 1 given upon the laſt tri- 
pling, reſerve 2 in your Mind, (fo that if you give 1 at both triplings, then have 
you.3 reſerved in Mind); afterwards let him caſt away half, and tell you how 
many Nines he can give you out of the other half ; and for eyery 9 accompt 4, to 
ivhich add the reſerved Numbers if the Triples fell odd. 


The 
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Example. 


Other wiſe. 


Example. 


Otherwiſe, 
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The Number thought . 1 

The Triple 2 ———— —— LOTS 
Becauſe it is Odd, 1 is added, and it is —— 46 tr Reſerved. _ 
The Triple — —— —— —— —— — 69 


Becauſe it is Odd, 1 is added, and it is —— 750 2 Reſerved. 

The Half ————————— 5 _ 

Out of 35 can be given but 3 — — 
which at 4 for 9, returnet  j TT 


12 5 

. "504 © 7 109" TR 
Otherwiſe, bid him that thinketh that he break the Number in two Parts, and 
{quare each part, and add the Products together; and then let him multiply the 


Parts one by another, and add the Product doubled to the former, and tell you the 
whole Sum; then take the Square Root thereof for the deſired Number. 


The Number thought — 7 


The parts ſuppoſe 3 and 4 9 
The Square of 7 4 K 1 p $rogether —25 
The Parts 3 and 4 multiplied make —12 
Doubled is 24, added to 25 is -49 


The Square Root thereof is ——= 77) 
Otherwiſe, bid the Party that thinketh, that multiply the Number thought by 


what Number you pleaſe ; then bid him divide the Product by another Number, 
and multiply that Quotient by ſome other Number; and that product again di- 


vide by ſome other as often as you will: and in like manner take a Number at Plea- 


ſure, and ſecretly multiply and divide by the ſame Multipliers and Diviſors as 


oft and in the Order he did, then bid him divide the laſt Quotient by the Number 


firſt thought, and in like manner do you; ſo will the Quotients be both alike ; a 


Thing which ſeems admirable to thoſe ignorant of the Cauſe : then bid him to his 


Quotient add his Number thought on, and demand the Sum (as if you knew no- 


Nr. of his Quotient), from which ſubſtract your Quotient, and you have your 
elire. : . | 


8 8 

The Number thought ——--— 8 =( 

Divided by 4, the Quotient is —— 2 7 8 
Which multiplied by 8, is ———- 16 2 
This divided by 4, is ——- 3 4 
Which multiplied by 5, is ———— 20 PT OLI 
This divided by the firſt 8, is —— 22 (4 

; 1 14k 20% 
FE 4 6 


In like manner, if 12 be taken and divided and multiplied by the ſame Nambers, 


and the laſt Product divided by 12, the Quotient will be 25 as the other. 


To find 4 Num- 
ber thought on, 
without ashing 
any Queſtions, 


| (6 
12 —_— GGC 
— —— | — 25. 
4 4 + Wy 


2. To find a Number thought upon without asking any Oueſtions, certain Operations 
being done, | | 


Bid him that thinketh add half of his Thought-Number thereto ; and if it be an 
odd Number and cannot be halfed evenly, let him take the bigger half to add to 
it, and if ſo, keep 3 in Mind; then bid him take half the whole Sum and add there- 
to, and if it be an odd Number again as before, let him take the bigger Half, and 
for this odd one reſerve 2 in Mind, ſo as if both be odd, 5 muſt be reſerved: 
when this is done, let him ſubſtract from the laſt Total double the Number thought 
upon, and from the Remainer will him to caſt away half if he can; if it be odd, 
then reject 1, which 1 reſerve, and fo perpetually halfing it till he come to 1: 
for then mark how many halfs there were after the double Number was ſub- 
ſtracted, and for the firſt half accompt 2, for the ſecond 4, for the third 8, &'c. and 
add unto theſe Numbers the Units rejected upon the laſt halfings (noting the firſt 

3 


%%% © "Tm „ 
rejected is but 1; the ſecond is to be reckoned 2, the third 4, &c.) multiply this 
cum by 4, and from the Product deduct the Numbers reſerved upon the firſt hal- 


fings,” if any. 6 ee . 5 
ee Examples in even Numbers. Example ik b I | 
The Number thought —— 8 The Number tliought ——— 18 | Numbers, it 
The half added 4,.is ——12 The half added 9, is ———27_  _ = 
The half of 12 is 6,added is 18 The bigger half added makes —— 41 3 Reſerved. = 
Double of 8, is ON e 16 Double of 18, — og — 36 
dubſtracted, leaves 2 Subſtracted, leaves ——-—— „ 5 
The half ——-—— 1 The firſt half .. 2 1 Rejected. 
* The ſecond half RY 


For this ſecond halfing is ac- 

compted 4, which with 1 re-{ 
jected is 5 ; this multiplied by > 18 
41s 20, and the 2 reſerved\ 

deducted, there reſts 5 

| Examples in Odd Numbers, Example in odd 

The Number thought — 7 The Number thought = 17 mas 

Greater half 4 added, is- 11 3 Reſerv d. Greater half 9 added, is 26 3Reſervd. 
Greater half 6 added, is- 17 2 Reſerv'd, Half 13 added, is ——- 39 


j 


Double of 7, is —— 14 Double of 17, is —— 34 
dubſtracted, leaves -—— 3 Subſtracted, leaves — 3 
Leſſer half ————-— 1 1 Rejected. Leſſer half 2 1 Rejected. 
For this half 2 being ta- Second half 1 
ken, and the Rejeted/ For this half 4 being ta- 
1 1s 3, multiplied by ; ken, and the Rejected 
4 is 12, from whence . 1 is 5, multiplied by A. 
the Reſerved 5 de- is 20; from whenceſ ' 
ducted, leaves the Reſerved 3 de- 

| ducted, leaves 


3. Two Numbers being propoſed unto two Perſons, to tell which of thoſe Number is To find which 

taten by each of the Parties. 85 1 Fry Numbers 
Admit the two Numbers propoſed be one Even and the other Odd. as 11 and 

12; and when they have privately accepted which they pleaſe thereof, triple the 

one and double the other, and add their Products together: Contrariwiſe, double 

that Number you tripled, and triple that Number you doubled, and add their 

Products together, the one will be Even and the other Odd; then bid A to triple 

the Number he took, and bid B to double the Number he took, and add both 

their Products together; and if A can half the Sum evenly, he took the Even 

Number, otherwiſe B accepted thereof. ag 


| Numbers propoſed, 11, 12. 
A taketh ——— — 11 A taketh ————— 1: Example: 
B — —äÜ! . 12 IB — —— ll 
A tripleth ——-—-— 33 A tripleth . 36 
B doubleth ———— 24 B doubleth ———— 22 
Total Odd ———.— 57 | TotalEvel ——— 58 | 
4. To diſcover whether Even or Odd Numbers be taken when they are not propoſed. 75 fd if the 
Bid A to triple his Number and B to double his, and add both the Products to · Nunber taken be 


gether, and if they can give you the Even half, A took an Even Number, and B Len er Odd. 
an Odd; if not, underſtand the contrary: - | 


A * | A D Example, 
T $4 | 
3 2 Even: 3 2 Odd. 
12 + 6=18 5 + 8=17%. 
5. To know ſeveral Numbers thought upon by one or ſundry Perſons. To find ſeveral 


Bid them add the firſt and ſecond together, and tell you the Total; likewiſe the . e theft 

Total of the Second and Third, and fo further if there be more Numbers, and 
then tell you the Total of the firſt and laſt Numbers added together : For 1 
| | 7 B 17 


Exanp't in 


Technology. L.ib. IV. Par. Ill. 


by the Rule of Falſbood or double Poſition, as before in the ſecond part of this 40h 
Book, Chap. 14. Reſolution may be had. ob 1% 14 2 PR WT 


Or if the many Numbers thought on be Odd, as 3 Numbers, 5, 7, Ge. havi : 
the Totals given as before, place them in order, and add together all thoſe — 
ſtand in the odd Places, viz, the Firſt, Third, Fifth, &c. keep this Number as 

part from which you muſt make Subſtracion. In like manner add all thoſe Num. 
bers together which are in the eyen Places, viz. the Second, Fourth, &'c. and 
ſubſtract this Total from the former, the Remain ſhall be double the firſt Num. 
ber ; which found, the reſt are eaſily known, becauſe the Sum of the Firſt and Se- 
cond is given. 3 ; 0 CTC TOOuy oy 

But if the many Numbers thought on be Even, as 4 Numbers, 6, 8, Oc. then 
having the Totals of each two Numbers as before, with the Total of the ſecond 
and laſt Numbers, add the Numbers in the odd Places, except the Firſt, and 
take the Sum from the Sum of the Numbers in the even Places, the Remain ſhall 
be double the ſecond Number thought upon: And this being known, the reſt are 
e Yn, Ss HET > 5 e 


Example in five Numbers. 
Suppoſe 'the Numbers thought — 86 4. 8 10 | 


Firit and Second, are - ⸗—— 9 

Second and Third ———————————— 10 
Third and Fourth ——————— — 12 
Fourth and Fifth ———_—_—_—————————— 18 
Firſt and Laſt . ͥ ..... 13 


Numbers in the odd Places, are 9. 12. 13. together 34 
Numbers in the even Places, are 10. 18. together —— 28 
DL 6 


The Half is the firſt Number 3. 


This taken from 9, the Firſt and Second leaves 6, @c. 
Example in ſix Numbers, 


Suppoſe the Numbers thought 4.6. 7. 9. 10. it 
Firſt and Second, are ———————— 10 

Second and Third - 13 

Third and Fourth ———— 10 

Fourth and Fifth — — —— — 19 
Fifth and Sixth e e —— X 21 
Second and lalt — ——————-— 7 


Numbers in the even Places are 13. 19. 17. together —— 49 
Numbers in the odd Places are, 16. 21. together 37 

Difference — — — — —— ͤn — —— — 12 
The Half is the ſecond Number 6. 

This taken from 10, the Firſt and Second, leaves 4, &c. 


To find Digits 6. To declare one or more of the Digits thought upon, or the Points caſt by two or 


thoxght on, or 
P oints of Dice, 
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more Dice. 


Let the firſt Number be doubled, and thereto add 5 ; multiply the Sum by 5, 
then add 10, and the next Number thought upon; multiply this Sum by 10, and 
thereunto add the next Number, and ſo proceed. Now if he give you the laſt 
Sum, then if he thought but upon one Number, ſubſtra& only 35 from it, and 
the Remain in the Place of Tens is the Number thought upon : If he thought on 
2, then take 350, and the Remainers in the 100 and 10 Places are the deſired 
Numbers, &c. And becauſe the Right-hand Figures, where above 3 are thought 
upon, will be the ſame Numbers thought upon, the more to conceal the Secret, 
you may ask for half the laſt Sum, or bid him put 14, 15, or ſome other Number 
thereto, which afterward may be eaſily deducted, 


Num- 


Chap.l W. Technology, 
Numbers thou bt, ſuppoſe — = 4 46. 8.7. 
Double of 8 — 8 9 
Addition of 5 makes it ———— 13 

Multiplication of 5 produceth —— 65 

Addition of 10 makes it — 75 — 35 = 40 
Next Number thought added — 81 8 — 
Sum multiplied by 10, is —— 810 — 350 = 400 [| 
Next Number 8, added, is 818 
Sum multiplied by 10, is ——— 8180 — 3500 = 4680 1 
Next Number 7 added, is 8187 . 5 oo 


Sum multiplied b 
"added, makes it — and — 81 879 125 35000 — 46879 


7. To tell what Numbers renin, after certain Operations done, without adking any To To fd what : 
Queſtions. Remains, xc. 2 
Let him that thinketh on a Number, mbltiply i it by what Number you- pleaſe : 6 ut 
to the Product bid him add another Number, (which you muſt be ſure may be Ku 
equally divided by that Number before multiplied by) then let him divide the - x 
Sum by the Number he firſt multiplied by, and from the Quotient ſubſtra& the | 
Number thought ; and this Remainer ſhall be equal to your Quotient, if you di- CS 
vide chat Number which was added by that which multiplied. 


Number thought, ſuppoſe —- —— 8 | Example. 4 
Multiplied by 5, is ———=—— — 40 S | ; 
Adding 20, it is — — —4—— 606 80 20, wg 4 


Which divided by 5, gives ——— 12 by 5; ' yieldeth 
Number thought taken —.1 preg 
leaves remaining — -—= F 1 
8. 4 Ring bidden among 9 or 10 Perſons; how to diſcover the Perſon that bath the To find what 
King, and upon which Hand, Finger, and Joint. —_ Finger 


and Foint 4 


When the Ring is diſpoſed among the Company, you being abſent, cauſe the Ring 10. 
Perſons to fit down in a Row; and let one of them who is privy to the Ring's 
Diſpoſal, double the Number of the Perſon, and thereto add 5; then let him 
multiply the Addition by 5, to the Product bid him add the Number of the Ein- 
ger: And laſtly, to the right Hand adjoin the Number of the Joint, and add to 
the whole Sum, for Secrecy-ſake, 7, 8, 9, Cc. which done, require the Total; 

whence take the Number laſt added, and from the Rei due ſubſtract 250, and 
you ſhall have 3 Figures left ; the Firſt whereof to the left Hand ſhall lignify the 
Perſon, the middle Number the Finger, and the Third the Joint. And if after 
dubſtraction of 250 there reſt o in the Place of Tens, then is the Ring on the 
of th or little Finger of the left Hand; and fo muſt be abated from the Place 
oy Hundreds. 


Suppoſe 4, B, C, D, E, E, or 6 Perſons. Ein, _: 
And E the 5th Perſon had the Ring on his left Hand, on the middle Joint | 


of the gth Finger, accompting from the Thumb of the Right. 
Then 5 doubled is 10, and 5 added makes — ä — 15 


This multiplied by 5, produceth — — 75 
| The Finger added, it is ee ove 
| The Joint 2 adjoined, makes it — 842 9 
And if for Secrecy 7 be added, the Total! is — — 849—257 2592 
From this given Total 7, and 250 taken, Perſon. Finger. Joint. | i 
there remaineth 592, repreſenting — F the 5, the 9, the 2. 


- Otherwiſe, obſerving an Order of the Perſons, and likewiſe of their Hands as orhirwiſe; 
before, calling the Right the Firſt, and the left the Second; after the Number 
of the Perſon is doubled, 5 added, and that Sum multiplied by 5 as before, bid 
the Party add 10, and the Number of the Hand; which Sum bid him alſo to mul- 
tiply by 10, and then add the Number of the Finger : and then again multiply 
| by 10, and add the Number of the Joint, and what Number you "pleaſe - dfter- 
ward for ſecrecy-ſake : Then demanding the Total, dedu& from thence the Num- 
ber laſt added, and 3500, and the remaining Figures en the Perſon, Hand, 
Finger and Joint deſired. 


1 J canal con Ne 


Suppoſe 


556 


Example. 8 


To find the 
Points caſt ox 
Dice. 
W 5 


Example, 


in toe Haud. 


Example. 


three Perſons 
have taken, 


Example the 


firſt Way. 


To ful h, 10. If one bold in each Hand as many pieces of Money, Stones, &c. as in the other, 
Number of Pit- 
ces of Mone). &c. 


J ſſid hom n- 11. Three Perſons having taken Counters, Cards or other Things; to find bow many 
ny Countirs, &c. 


Ot herwiſẽ WW 
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Suppoſe the 6th Perſon hath the Ring on the left Hand, third Finger, 

and ſecond Joint. | — | 
Then 6 doubled is 12, and 5 added makes —=— 17 
This multiplied by 5 is 85, and 10 added is ———— 95 
The Hand added is 97, and multiplied by 10 is —— 970 
The Finger added is 973, and multiplied by 10 is — 9730 

The Joint added, makes,the Total — — 9732 
From this 3500 taken, leaves — — 6232 


Repreſenting the 6th Perſon, ſecond Hand, third Finger, and ſecond 
Joint. e 


9. Two or more Dice being caſt, how by Art to diſcover the Number of Points that 
 —— | 


Suppoſe one had caſt three Dice, bid him add the Points that were upmoſt to- 


- 


_ gether, and put one of the Dice apart with the ſame Side upmoſt ; let him add 


to the Sum the Points under the other two, then bid him caſt thoſe two Dice, 
and add che Points caſt to the former Sum; and put one of the two Dice away, 
not changing the Side; and marking the Points under the other Dye, add it to the 
former Sum: Laſtly, throwing that one Dye, whatever appears upwards, add it 
to the former Sum, and let the Dice remain without Alteration. This done, 
coming to the Table, note what Points appear upward on the three Dice; to which 
add 3 times 7, (for every Dye caſt, always 7 is to be added) and this addition of 
7 for every Dye, and the Points lying almoſt on the Dice, ſhall be equal to all the 
Operations made by the other Party privately. _ FE „ 
As if three Dice being caſt, there ſhould appear 4, 6, 3, which added together 
make 13; then laying by one of the Dice, as ſuppoſe 4, and adding to 13 the 
Points under 6 and 3, which will be 1 and 4, (for always the Point, and his Op- 
polite, or that above and underneath, makes 7) the Sum will be 18: Thenthrow- 
ing the 2 Dice, ſuppoſe there appear 5 and 2, which makes (being added) 25; and 
laying by 5, and adding the Point under 2, which will be 5, it makes the former 
Sum 30: Then throwing the one Dye, ſuppole there appear 4, then is the Sum 
34. So the Points lying upward, are 4, 5, 4; Which when I find, I add for each 
Dye 7, and that 21 with 13, the Points lying upward, make up 34 as before. 


how to find the Number. 


Bid him that holds the ſame, that he put out of 'one Hand into the other what 
Number you think convenient (provided it may be done): then bid him take 
out of the Hand that he put the Number into as many as remain in the other Hand, 
and put into that Hand; for then be aſſured that in the Hand which was put the 
firſt taking away, there will be found juſt double the Number taken away at firſt. 

As admit in each Hand were 10 pence, then ſuppoſe 4 were taken out of the 
right Hand and put into the Left; then was there 14 in the Left, and but 6 re- 
maining in the Right; then if 6 be taken from 14 and put to the other Hand, there 
will be left but 8 the Double of 4, the Number firſt ſubſt racted. 


each hath taken, 


Cauſe the third Party to take a Number which may be divided by 4; and as 
often as he takes 4, let the Second take 7, and the Firſt 13; then cauſe them to put 
all together and declare to you the Total, which divide by 3, and the Quotient 
is the Double of the third Number, or Sum which the third Perſon did take. 

Or cauſe the Firſt to give to the Second and Third as many as each of them 
hath; then let the Second give to the Firſt and Third as many as each of them 

| hath; Laſtly, let the Third give to the Firſt and Second as many as each of them 
hath, and ask how much one of them hath (for then they will have all alike) ; ſo 
half that Number is the Number the third Perſon had at firſt; which once 
known, all is ſoon known. a | 

Example by the firſt way : Suppoſe the Third took 8 Counters, which is twice 
4, then muſt the Second take 14, which is ſo many times 7, and ſo conſequently 
the Firſt 26, which is twice 13, all added together is 48, which divided by 3 


poieldeth 16, the half of which 8 is the third Perſon's Number, 


Example 


<< 


= Hott 6 206375907 nets 5. 2 . 5 . a 1 b Lane : 4 C T7 C. 1 Dy . 
Example by the latter way: Numbers ſuppoſed to be taken : 26 ; 14 . 8. Exam thi 
A giving to B and C like Sums, that is, B 14 and C 8, they have. 4. 28 . 16 latter ay. 
then giving to A and C like Sums, that is, A4 and C 16, they have 8 : 8 . 32 
then giving to A and B like Sums, that is, A 8 and B 8, they have 16 . 16 . 16 5 
12. Three Cards choſen out of a Pack, to find hom many Points they contain if the To find the 
Pack be full. rn pn ded e . in threl 
Leet him that hath choſen the 3 Cards, accompt the Points in each Card, and bid 
him take as many Cards as will makè up 15 to each Number of the Points on the 
Cards firſt choſen, then will him to give you the remaining Cards; for 4 of them 
being rejected, the reſt ſhew the Number of Points that were on the 3 Cards fo 
. cholen. | e Havent | 3 
As if the Cards were 7,6, 5: now 7 wanting 8 of 15, therefore he took 8 Exanipls: 


” 


0 


Cards to make up the Points on the firſt Card 15; ſo is there 9 Cards taken from 
$2 (the whole Pack) for the firſt Card, then 6 wants 9 of 15; therefore taking 
9 Cards with the Card of 6 Points, that is, 10 more from the whole Pack, fo will 
but 33 Cards remain of the 52; then 5 doth want 10 of 15, therefore 11 Cards 
more taken from 33 there will be left but 22 ; which Number of Cards given, ſub- 
ſtract 4 from, and the Remain 18 is the Number of the Points 7, 6, 5, on the 
| COMET Ge. CT dio. 5 5 a 
But when 4, 5,6, or more Cards be choſen, and the Number of Cards but H nori.than 3 
of which they are taken be mote than 52, and the Term be 15, 14, 12, or ſuch C be tan 
like 3 then multiply the Term by the Number of Cards taken at firſt, and to the 
Product add the Number of Cards fo taken; then this Total ſubſtra& from the 
whole Number of Cards, the Remain ſhall be the Number which muſt be taken 
from the Cards which remain to make up the Game: if there remain o after 
Subſtra&ion, then the Number of Cards which remain, do declare the Number of 
Points in the Cards firſt choſen: if the Subſtraction cannot be made, then ſub- 
ſtrat the Number of Cards from that Number, and the Remainer added to the 
Cards that did remain, will be the Number of Points in the Cards firſt taken. ER 
4s if the Cards were 8, 6, 3, 2, and the Term given 14. I ſee the firſt or 8 wants Examples: 
6 of 14, the ſecondor 6 wants 8 of 14, and 3 wants 11 of 14, and 2 wants 12, 
which taken, the Party delivers you the reſt of the Gards; and if the Pack were 
; Whole, they are but 11; for 7, 9, 12 and 13 are 41: then do you multiply 14 by 4 
(the Number of the Cards choſen at firſt) which makes 56, to which 4 (the ſaid 
Number of Cards) added is 60, from which 52 ſubſtracted, leaves 8, which with 
11 is 19, and ſo many were the Points of the Cards, viz. 8, ö, 3, 2. 
Admit the Cards were 7, 10, 5, 8, and the Term given 12, then doth 7 want 5 
of 12, ten 2, five 7 and eight 4, which with the 4 Cards firſt taken make 22, 
this taken from 52 leaves 30: Now multiplying 12 by 4, is produced 48, to which 
4 added, the Total is 52, which ſubſtrated from 52 leaves o: therefore doth 30 
r. Cards left) repreſent the Numbers firſt taken, iz. 7,10, 5, 8, which together 
make up 30. F 5 . 
Again, ſuppoſe 3 Cards be taken, as 7, 9, 5, their differences to 15 are 8, 6, 1 
10, which Numbers of Cards taken from 52, the Remain is but 25; then multi?! 
ply 15 by 3, to the Product 45 add 3 (for the firſt Cards N it is 48, which 
taken from 52, there reſts 4; this taken from 25 (the remaining Cards) leaves 
21 the Sum of 7, 9, 55 D | BE 


8 


13. Three Things and three Per ſons propoſed; to find which of them bath either of To find which of 
the three Things. | Me eng ths „ N pI 
Suppoſe the Perſons be A. B. C. and the 3 Things, be a Ring, a Thimble, and 
a Bodkin, and the Perſons mutually conſent to,change the Things among them- 
ſelves ; then take 24 Counters (if more be taken the Matter may ſcein the more 
ſecret, but no more are needful) and lay them before the Parties, and cauſing. . , 


” 


them to ſit or ſtand in a Row, give A with the Ring 1 Counter, 8B rn 
Thimble 2 Counters, and C with the Bodkin 3 Counters, leaving the reſt of the* wor: n 
Counters with them: retire apart, and let ther change the Things, but not te 
Counters given them, and bid them, that he that hath the Ring after the Change, 
take up ſo many Counters as you gave him at firſt and Him that then ſhall Have the 
Thimble to take up 2 for every Counter gigen him at firſt, and he that ſhall have 
the Bodkin to take up for every one given bi at firſt 4; Then feturning, * 
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der the remaining Counters left out of the 24; for if the Parties have followed your 

Directions, there will be left either 1, 2, 3, 0 or 7, and no other Number. Now 

if 1 remain, then hath there been no Exchange, but as you delivered them ſo 

they remain; if 2 remain, then hath A the Thimble, B the Ring, and C the Bod. 

kin: If 3 remain, then hath A the Ring, B the Bodkin, and C the Thimble, and & 
further as is expreſſed in the following Table. e ebe yarns 


— | | Remaining Perſons. | Things | | Remaining | Perſons. | Things | 
| Counters. | | bid. | | Counters. ne 
| 1 | B | Thimble,| 5 3 | Bodkin. 
ps * Bod kin. F Ring. | 
5 A | Thimble. | | | £4 Bodkin. 
. 3 Ring. | 1 | B | Ring. ho "2 
| we. HP Bodi. e | Thimble. | | 
ie; 8 i. i114. ob RE 
I TEM r Rog i Þow 
Cberwiſe by the. Other wi , the ſame may be wrought without the Table by the help of a Cir- 
cit. Cle, ſodivided into 6 Parts, wrote with 1 within, and 1 without; 2 within, and 
5 without, Vc. as followeth. „ 0 . 


| » ST: TY 5 

So if the Number of Counters remaining of the 24, be found in the upper Se- 
micircle without; then that which is oppoſite within ſhews the Firſt, and the next 
the Second, &c. as counting the Ring, Thimble and Bodkin, 1, 2, and 3: And 
ſuppoſe 6 Counters remain, 6 being found without at top, the oppoſite Figure 
within is 3; which imports that the firſt Man hath the Bodkin, or third Thing; 
and ſo going to the left Hand, the ſecond Man hath the Ring, or firſt Thing, &c. 
But if the Remainer be found at the Bottom, as 2, then the Oppoſite within is 2, 
declaring the firſt Man to have the ſecond Thing, or Thimble ; and ſo going 
backward, contrary to the Former, the ſecond Man hath the firſt Thing, or the 
Ring, &c. As if the former Table were thus figured as at 4, or in Tranſmuta- 
tions of Names as at B, Want STOUT eee . 


3 4 | B oe 28 

„„ [dn | Jak SS L 11:1 1:1] 3 
therwiſe ſet. n s | B | 3 4.1.21 81Þ.9.1 4: © a. 
EkES: +4: 451 nt 34614 4.3.58 

WW 1 | bs 3 4 XII. FAE. 

1 r 3 3.3 3 1 4 

T1 | 9 TL TT WEE q:[S ] 

A|\ 1 1.4 1-3 E 

SY S + FR 1. FEY 1 2 1 8 3 b 

* and? 


To find which 14. Many Numbers diſpoſed circular (or otherwiſe) to find which of them any one 
VNunber on a thinks upon, e F 111 Of I 
Circle was 


thought n. suppoſe that having ranked 10 or 12 Things in a Row, as A, B, C, D, E, F, G, 
H, I, K, L, M, or Circular, (as the Figure ſheweth) ; and one hath thought upon 

G, which is the 7th, then ask the Party at what Letter he will begin to accompt, 

(for accompt he muſt, otherwiſe it cannot be done); which ſuppoſe at K, that 

is the 10th Place; to which 10 add the Number of the Circle 12, which to- 

gether is 22; ſo bid him to accompt 22 from K hackwards, beginning his Ac- 

| | compt 


Chap. „ „„ © © "oo 
eompt with that Numder he thought, ſo ſhall ke accompt I to be 8, H 9,. &% 


And ſo will the Accompt of 22 end on the Letter G exaQtly, the Thing or Num- 
ER baſe 


8 „ 3g 
»T6 cloſe up this Chapter, it is worthy note; 1ſt. Thacwhen 4 Oyeſtion is 1b did: f 


ropounded, of dividing equally among a Number of Perſons, certain Liquors in 999 444%. 
Peck without Fuſion ; if the Number of Veſſels in which the Lives 5 win e F 
not be equally divided by the Number of Perſons, without a Remain, the Reſq- 
lution is impoſſible : but if o remain upon the Diviſion, break the Quotient into 
as many ſeveral Parts as Partners; ſo as being added together, they will make the 
Whole, and according to thele Parts ſhall the Cask be divide. ny 

Example. A, B, and C, bought a Quantity of Wines, each paid alike, and EO a1Cak 
was to have alike : It happened (ſome being ſold) there was to be parted among 2d l. 
them at laſt 21 Hogſheads, of which 7 were full, 7 half full, and 7 empty: how _ 
muſt they ſhare the Veſſels with the Wine in them, that each of them may have as 
many Veſſels, and as much Wine one as another? \ © SOUR, + 
 Anſw. Becauſe 21 will be equally divided by 3, the Quotient 5 is to be broken Anſwer: 
into Parts, as 3, 3, 1, or 2, 2, 33 either of which Partitions make 7, and each of 
the Parts leſs than the Half: So may A have 3 Veſſels full, 3 empty, and 1 half 
full; or 2 full, 2 empty, and 3 half full: then will he have 7 Veſlels and 37 Hog- 

' ſheads of Wine in Quantity, B the like; and then will be left fr C, after the 

firſt Diviſion, 1 full Veſſel, 1 empty, and five half full; or after the ſecond Di- 
viſion, 3 full, 3 empty, and 1 half full. And becauſe this, as other-like Que- 
ſtions, will be truly reſolved by more Diviſions than one, the Propoſition, hows 
ever placed by ſome, is nioſt proper for 7 echnology. _ | 


„ , 


. Fill, En ty. Half. Full. Empty. Half. 
5 3 : 3 ; 1 l 8 en 
„ £118 SnEt 1 1 6 1 | 


Fd [ 


Ay. That in Queſtions about e th 
of Commodities may be ſold at | ; 
occult Progreſſion in the Propoſition is neceſſary. to be diſcovered for the Reſolu- e Tier 
tion; which is often done by adding the different Rates, and thereby dividing 
the leaſt Term of the given Progreſſion, and by the Integers in the Quotient niul- 
tiplying the higheſt Rate for the Increaſe of the Progreſſion ſought fron an Unit. 
Yet it is queſtionable whether it will hold generally; but the Artiſt when it fails, 
may ſupply the defect by his Ingenuity, | | 2 
Example. Suppoſe 3 Women carry Apples or Oranges to Market; as A 20, B 29% Apples ol 
39, and C 40: how can it be that they can ſell as many for a Penny the one as the Ci an 
other, arid when they had ſold all, have one as much Money as andther and no 
more, the Rates they ſell at increaſing as 10 1 | | 
Anſw. 3 and 1 added make 4, which dividing 20 piye 5 ; this multiplied into Anſwer; 
3 the higheſt Rate, produceth 15 for the Iricreaſe of the Progrelſion ſought : S0 
if A fold 1 Apple for 1 Penny, then adding ts to 1, B ſhall ſell 16 for Pence a- 
piece; and adding 15 to 16, C ſhall ſell 31 for Pence apiece; arid the reſt of 


their Apples being all ſold at 3 Pence OY ſhall make up each of their Monies 


Rat an 


45. 10 d. or 58 d. 5 5 
But it is to be further noted, that if the whole Suni 6f the Money made be not If the Sun bd 

propounded in the Queſtion, theſe as other Propoſitions in Technology, are capa- 4 4 

ble of being truly reſolved by ſeveral Numbers, even as many as the laſt Parcel 415, 

at the higheſt Price is more than an Unit, if the firſt Parcel at the loweſt Price 


qualizlng the Sums fot which different Numbers 7 l: tht 
ifferent Rates, beſides a Progreſſion given, an Suns for which 


fold at different 
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begin at the. Unit. And therefore in the former Example, becauſe. 31 wa 

| of 40, the Queſtion may be reſolved 9 ways: Nevertheleſs the Sum of Me - a 
will be different in every of them, as here followeth n. * 
4 | Examples: Price A. B. C 1 41 1 0 
Wl | 18. © 48-41 „ 13289 3.18. 33? 5 

: — ... 4344 78544 
1 N „„ £8 oath | VVV 
"| 1. 4 19 340,00 ð 120% 3522. „„ | LS 

| 3. 46 211 8524 f 15 5 140 550 14 8 4884 

9 = d A. Fs. ; . . wal A 7 1 1 


1. TM 9 . 24 . 392 | 

3 . 13 . 8 . 3 on 12 1 $ 44 d. | 11 . 6 4 390424. | 

Proof df Tech- The Practice of moſt of the Works in this Chapter carry the Evidence of their 
nology. Proof in their Operation, the Concluſions proving themſelves true, fo as other 
535 #:04x Semontitrations world be . iodide 


— 


n 


| SY 
— — , —— 
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CHAP. V. Progreſſion Geometrical. 


romania TH Eſides what hath been ſaid of this ſort of Progreſſion, Chap. 1. Part . 


; | F Progreſſion. Chap. 1. Part 3. of this 4th Book, it is neceſlary to add, that in every Geome- 
. :  trical Progreſſion, the Conſequent divided by the Antecedent, ſhews the Ratio in 
W New Proportio- the Quotient; ſo as to beget new Proportionals of this ſort, is to multiply the 


nals hom gotten. Antecedent by the Ratio: but this is to be underſtood of Integers in F ractions, and 


4 Decimals the contrary. 5 „„ 
4 Ratio,impropr- The Ratio (called in ſome Authors the Exceſs, but improperly, the Exceſs bein; 


2 _ the the Difference of 2 Numbers in Arithmetical Progreſſion) is alike between all the 
Fx 4 bas | 


Terms ; ſo as if the ſecond Number contain. the firſt 2, 3, or 4 times or more 

| r A contain the Second ſo many times alſo, and the Fourth the 

To double it, ce. To double, triple or multiply how often ſoever any Ratio is, ſo often to put 

what. together the Space or Diſtance between the Tem. 

Common way oo The common Proceedings by moſt in this Progreſſion is by the firſt Term, the 

Proceeding. Ratio, and the Number of Terms, to place all the Terms orderly as they increaſe, 
and collect their Total by common Addition. 


8 Example. A Farmer ſelleth a Quarter of Wheat (containing 8 Buſhels) to be 

_ ſold, incrtafng paid for the firſt Buſhel 2 Farthings, for the ſecond 8 Farthings, and fo increa- 
2 P = „ ſing by a fourfold Proportion or Ratio : the Queſtion is, what was to be paid far 
„en the Wheat by that Agreement? r 
Anſwer. Anſw. 43690 Farthings or 45 J. 108. 2 d. 4. For by ſetting down orderly, as 
at A. B. or C. all the Terms, and adding them together, the Sum is ſo found. 


Q. Of Wheat 


5 — - 0 —— — . Þ ” = — — 
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— \ ne Lhe nn — - 4444 — ng pp — — * — wo —_—— 
— r ooo __ - : 
N — 5 ING — Ko — Log — 
* 4 ei — — ws 
+ 


o 
= 2 — - — * — a 7 — I * " oy Fu — Gp — 3 ** > 
rr een rr e e ET IEC 2 — ES: Hs G T - o — 
„ Sr D EF" 7 * DDr A . re a - 7 0 * a 2 : = OP — 
* 5 = n ——— — — — . * * — PY — cet AAA; „ = * * 
— * * ä » * = « ad 5 * 23 - ä 9 PP - 
: « 3 — jo. 2 8 


dr ¾ | PW 
A. Leaſt Term or Extream ori Buſhel of Wheat. : 21 
| | | 2 |2 . | 81 
mT eee 128 
| Ratio 4. 10:85 512 
if =D W771 | 2048 
|; 5 1:4 MEGY It; << + 0 38192 5 
| Ul Greateſt Term or Extream 34:2:8 8 Terms or Places. 32768 |(21 4 
1 c e N | 65 G ( 
Wl Total or Sum 45:10:25 5 43690 2 91,0 
ll 45:10 17 
1 4 | 
j | Terms or Places. 55 
1 Leaſt Term 2.8.32.128.512.2048.8192.32768, Greateſt Extream. 
1 n 
h 1 


Ratio 4. Sum 43690 4. And 
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And in Species thus, « E 2 Ec. Edd. Cde gcc Kae. — 
e «c _ «qq, aq 0 bf: 


In the Computation of this pea ſort 2 Progreſſion is to be obſerved as in \ the What to be 
Sections following. noted. 


6 1. That as in Arithmetical Progreſſi jon, ſo i in  Grometrical, there are 5 printi- 1. The fit 
pal Things, viz. _ Principals. 
7. The firſt Term of leaſt Extream, which in the Example above Is 25 and no- 1. The frf 
ted in Species with & as the leaſt Term of an Arithmetiral Progreſſion. *' - Term, &c. 
2. The laſt Term or greateſt Extream, being the laſt of the Pro reffion, noted 2. The la? 
alſo ſometime as in Arithmetical Progreſſion with” o: but if all the Terms be ſet Tun, xc. 
down, then it is according to the Power of the Multiplication of the ſecond Term, 
to be divided by the next inferior Power of the Firſt. Soas in er ae Example 


32768 the laſt Termi is expreſſed by [= Ah: 525 : 


"6 The Namber bf Terms or . in the bee Progreſſio on, hich in the In- 3. 3. The Number 
ſtance above is 8, and in Species noted commonly as in Arithmetical Progreſſion by J, ran, and 
7, and ſometimes by N. Species thereof. 

4. The Ratio IE ſoinetime with R, ſometime with 7, ſometime with Rat 4. The Ratio, 


and ſeveral 


and ſometime with 8 or R to S; and when « is , is always equal to e, and ſo Species thereof, 


ſometime marked ich This i in the foregoing Example i is Quadruple, or as 4 
to i; the Number of Ratio's in every Progreſſion, or the Number of Spaces or Di- 
ſtances between the firſt and laſt Terms is always leſs by I than the Number of 
Terms, and ſo marked with T—1, or N-. | | 
The Sum or Total of all the Terms in the Progreſſ ion; Which abbye in the 5. The Sum 1 
Example i is 43690. and for this the Note in mo is 25 in common with Arith- Total, cc. 
metical Progreſſi ion. | 


S. 2. By any 3 of the 5 Principals, the other thro 15 be found. As, 5 20. To nd tt 


. 


two unknown. 
1. To find the firſt Term (or «) of a Geometrical Progreſſion. J fad the fiſt 


1. If thelaſt Term, the Number of Terms, and the Ratio be- given; that! is, 1 . T. R. 


o. T. R. and in the former Inſtance 32768. 8. and 4. to find 2. 
Then either 1ſt; divide the ſecond Principal by the Fourth ſo many times lacking Rules, 
one, as there be Units in the Third: 
Or, 20 divide the ſecond Principal by the Fourth, exalted to the next infe- 
rior Power of the Third, taking the Third for an Index. 


By 1 2 . e. een  Rneanple; 
rr. 4) 32768 (8192 (2048 (512 (128 (32 (8 (2 


R 
\ 0 . — | 2; 32768 1 
R igurat to 75 Se » £40 64 het 1024.4098.16 384 \ 


1. 2. 3. 4. 5. 6, 7=8—t 


2. If the laſt Term. the Number of Terms, and the Sum be given; that is, Data. 17 

o. T. Z. and in the former Inſtance 32768. 8. & 43690. to find 2. * 

Ihen without reſpect to the third Principal, take the greateſt Common Divi- Rule: | 
ſor between the Second and Fifth, marked ſometimes in Species with M: So 2 

ſhall be the Number ſought, becauſe it is the anten Common Diviſor between 


22768 and 43690. 
Bf F ogy 
Oz = 32766 N= | i wy 
2 50 43690 OR . 


3. If the laſt Term, the non and the Sum be given; that! is, . R. Z. ard 3.Datas A1 
in the former Inſtance 32768. 4. & 43690. to find 2. 
Then becauſe the ſecond and fifth Principals are given, take the greateſt Rules 

Common Diviſor between, as before in the next precedent Propoſition. 
Or, (2.) multiply tlie ſecond Principal by the Fourth, divide the Product by 

the Fourth, lacking an Unit: From the Quotient take the Fifth, and multi- 

ply the Remain by the Diviſor: So ſhall 32768 be multiplied by 4: and the 

7 D 1 1 Produ 


Exam ple: 


— , . . ei RIOT ere ü OE TLICAE: 
* 


LE! 

1 ; 
I q 
k 
*Y 
iN q 


ks: 7 hen divide the fifth Principal by the Firſt, and from the Quotient take the 
greateſt Figural Number, whoſe Index is 1 leſs than the Third, and multiply this 


8 Prpeſfor Geometric. Lib. .Pag 


product 1 31072 be divided by 3 from the Quotient 436903 ; if 43690 be * 
| 7 . the OY ae ne by 5 FOR * ads 


7 \ K „ N 4 2 
1 ns 
. 4 : 4 
— 110 


91 519 - 890 1310920 0903 4369084 33 | 


4. Data, TAZ. 4. If the EMERY of Terms, the & Ratio, and the Sum be given; that is „ 


iT R. 2. and in the former Inſtance 8. 4. 43690. to find 2. 
Rule. Iden from the fourth Principal multiplied into it ſelf, according to the Units 
in the Third, ſubſtract 1; multiply the Remain by 1 leſs than he Fourth, ſome. 
time called the Antecedent of the Ratio, ang multip py 1 Jeſs than the Fourth by him- 
ſelf, marked-in Species ſometime by D, and called the . Difference of the 7 erms of 
the Ratio: Then as the Product of the Remain, by the Antecedent of the Ratio, 
is to the Product of that Antecedent into himſelf: ; or as the fourth Principal fi- 


„ 4” purate 0 N is to the Fourth na 15 ſol is the fifth Principal given to the 
CY; Firſt required.” ; Kies ALT >T' 20 19:99 20 
Wh e's ee Uebe fe 3 
Example. Rf urate to T.-1 in Ri. D: Z. 4 4.16.64. 256. 1024. 096.163 4.65536 
_ * © 0 75 e (82 - 5A EF i 
| Or, 1 851980005 3* 5 43 90. . „e 
R bigurate toT. N 12 142. . 65535 + 3 2 43690. 2 
8 r 0 2 hr 3 find the laſt Term (ora) f Fame Progreſſion. 
Tirm, 


T. R. and in the former Inſtance, 2. 8. and 4. to find 32768. 


— 


n ben either, (1. ) multiply the firſt Principal figurately by the Fourth, accord 


ing tothe Units in the Third lacking 1; and ſo ſnall 2 be multiplied i into 45 
till the Index be 7, that is T—1. 


Or, (2.) figurate the fourth Pringipal to the Third lacking 1, and multiply by 


the Firſt, 
1. 2 3 14 3 Fon, 


Examples. AR Tzod =@. 2 2.8. 32:128:512.2048. 919932768. 
„„ MOR 67: 4. DD, 2 EOS TR OTIS 
' R figurate toT—=120= 4.16. 8 296: 1024- 4096. 16384 


s 4 E % 
| LK # 


177057 


25 472 2. If the firſt Term, the Niamber of T erms, and the Sum be given; 5 that i is; 


T. Z. and in the former Inſtance. 2. 8. and 43690, to find 32768. 


* 


Figura! Number by the Firſt: So ſhall 43690, divided by 2, give in the Quo- 
tient 21845; out of which the greateſt ſecond Surſolid, whoſe Index is 7, (that 


is, 1 leſs than 8) that can be taken, is 16 384 ; ; which mages by 2; 3 pro: 


. duceth 32768 the ſecond Principal deſired. 


ne er 1 =O 
« Index 2 \16384X2= 32968. 
Ergo, Power x & = @ qc X 
| T=3=1 
Dars. 4 Kr . If the firſt Term, the Ratio, and the Sum be given; that is, « : R. 2 
n nd; in the former Inſtance, 2.4. and 43690, to find 327 68. 
3 Then multiply the fifth Principal by the Fourth 5 an Unit, to the Pro- 


duct add the Firſt, and divide the Total by the Fourth. So ſhall 436 go, multi- 


plied by 3, and 2 added, make the Total 1 31072, which divided by 4, * in 
the Quotient 32768. 


| 43690 
Example, ZR—1-+-0 RIG 3 
T1 —=131 
R 196004455 3 ZE 68 


4 Pan r. Rz. 4. if the 1 of Terms, the Ratio, and the Sum be given; I that] is, LE k 


and in the former Inſtance 8. 4. and 43690, to find 32768. 


a bauern . r thefieſ nn tho Number of Terms, and the Ratio be given; that ig is, 


£ A #-S . 


ChapV. „ Pr Nel ion Gee ell 563 


Then by the Pata find the firſt Principal, according to the th Propoſition of Rule; 
the 1ſt above - mentioned: and then take tlie Figurate Number ie the Fourth Prin- | 
cipal, according to the Units in the Third, lacking 1, and the Analogy will be ; 
As 1 * this Figurate Ratio; 0 ſhall the firſt Sagar wg found, to the Second re- 
quire e e, e, e ee fan 
nh rao nf bg" mxnpi 
Or keine er . KR- i . 496; gg 1924-4096: 1638463536 
FEY 2.1 | wok If 21 2 
| As Wil 9: 436902. 8 
1 7 752 65535 3 5 43690. 2. 


1. R figurate to T — 1:: K . | As i 16384 22 2. 32768. 10 
3. To find the Number of 7 erms (or T) of 4 Geometrical Progreſſion: | 1 the Num: 
If the firſt Term, the laſt Term, and the Ratio be given ; 3 that 1 is, & . O. R. 1 


ad) in the former Inſtance, 2.32768, & 4. to find 8. 
Then multi h the firſt ri dre by the Fourth ſucceſſively, till the Second. be bs. 4 


produced, and to the Number of the ſeveral Multiplications add 1 : 80 2 multi- 

"lied by 4, ſhall.in 3 Multiplications produce 3476 8; therefore to 7 add 1, and 

Lis obtained. 7 . 
N of Mult. TY nodal 23. 1204 $12. 2648, $194 120% | | Exaihple: 
* RO +1 IT en e 4 J t e 7+1=8. 


Or if the ſecond principel be divided by the Firſt, and the Fourth be figurate Rule. 
to that Quotient, the * * this Agurate 1 Ratio ſhall be the Number of Terms 
9 I. 


3 E 


| 5 2) 32768 (16384 8 Example. 
*. 1 1 0 R bgurate to F=t"* 4.16.64.256. 104.4096. is 384 


n 4. 5 . 6 , 7+1=8 


* 4 the firſt Veri the laſt n and the Sum be given; that i is, *. G. 2. F Data 4 1 
and in the former — e 2.32768. & 43690, to find 8. a : 
Then without re 1555 to the fifth Principal; as the firſt Principal to * 10 ſhall Rule. 
the ſecond Principal be to the Ratio multiplied into it ſelf, according to 'the Di- 
ſtance of the Term given from the firſt Term. From hence therefore, if a Root 
be extracted of the higheſt Power therein, the Index of that Power and 1 more, 
all be the Number ſought : So ſhall 2 to 1, be as 32768 to 16384 ; therefore 
16384 being the ſecond Surſolid of 4; hath the Index 7, to which 1 added is 8. 


4 1 0. R figurate to II. As 2 1 :: 32768; 16384. Example: 
Ergo; 4 We 16384 3 


: 1= 
Or divide the fifth Principal by thi dF and by the Remain of that Divi- Rule, 
lon, the Remain of the firſt taken from the Second; then by the Sum of both 
the Quotieats multiply the Firſt till the Second be produced, and to the Number 
bf the ſeveral Muſtiplications add an Unit. So ſhall 4. 3690 divided by 32768 give 
in the Quotient, and 10922 Remain; which ſhall be Diviſor to 32766, that is 
the Remain after 2 is taken from 32768 : this laſt Diviſion giveth 3 in the Quoti- 
ent, to which r added is 4, this multiplied into 2 the firſt 7 times, produceth 
32768 ; therefore 7 and 1 make 8 the Number deſired. 


r Exampl&, 
= + 522 = N C to 60 IJ I 5 32768 I 32766 LOG \ 


| I 8. 32.128. 512. 2048. 8192. 32768 
„„ 8 
3. If tlie firſt Term, the Ratio, and the Sum be given; that is, &. R. Z. 3-Dara, «Rt 
and; in the former Inſtarice 2, 4, and 43690, to find 8, 
Then multiply the firſt Principal by the Fourth, till a Number be produced Rule, 
an greater t 1 the Fifth, and the Number of Multiplications ſnall be the Third. 


50 2 by 4 multiplied till 1 31072 be produced, the Number of the ſeveral Multi- 
pl cations will be 8; the Number of Terms fought. © 


— 


O 


oo | 5 Prqgreſſi on Geometrical 1 Lib. IV. Par 


Example. N of Mult, of 5 
x «R to O 2 


T 254.8. 32. 128. 513 2048. 8194.34768 131% 
1.231 A e ap ops 

Rule. or by Analogy the firſt Principal to the Fifth, ſhall be as the Fre of the 
Terms of the 27 to the Ratio figurate according to the Units in the Third 
lacking 1, and the Remain multiplied by the Antecedent of the Ratio; or as the 
Katio lacking 1, to the Ratio figurate to T lacking 1; therefore if from the Quo. 
tient of this Number and 1 added, divided by the ſame Antecedent, if the upper 


eee and u of the lower way a Root be extracted of 
thehigheſt Power therein, the Index of this Root ſhall be the Number of Terms, 


Example. Toon e l to T. — 1 in R 1. ATTY, 


figurate to T.—, Nn Ta of 
As 2 . 43690: $4 1 196605. 
„ 1 TOS ll. rs AI S 
. A. | Ergo 3) 196605 (5335 + e | 
And vqcc 65536 (4. Index 8. f n 
4 4 Dua. K. 4. If the laſt Term, the Ratio, and the Sum be given” that 3 1s, CF R, Zi 
and Tin the former Inſtance 32768. 4. and 43690. to find 8. 
Rule. Ihen multiply the greateſt common Biviſor between the ſecond and fftk 
Principals by the Fourth till the Second be produced ; and to the Number of the 
- ſeveral Multiplications add an Unit. So 2 the common Diviſor between 32768 
and 43690, ſhall be multiplied by 4 the Ratio 7 times, which will produce 32768: 
therefore 1 added to 7 Sixes 8, the Number of Terms! in this e 


Or, &. L:: NI. 


- 7 
1 7 5 
* + : 


Example. | 142 15 | ' £0 tht ow 32768 / 16384 
— JS Z ns 2 DES 21845 . SOHO. 
Ergo, N of Mult. of * 1 2.8.32. 128.512.2048. 9192. 32766 
«Rtooþ1 by 1.2. 3. 4 70. 54s 
Otherwiſe. Or, becauſe this Common Diviſor is the firſt Term, any of the Ways in the {e- 
cond and third Propoſitions precedent by « . G L or R R. Z. may be uſed; 
7 fad th 4+ To find tbe Ratio (orR) of a Geometrical Progreſſion. __ 


Ratio, 


— e 1. If the erg Term, the laſt Ferm, and the Number of Terms be given; that 
is, &. . T. and in the former Inſtance, 2. 32768. and 8. to find 4 5 

Rule. Then divide the ſecond Principal by the Firſt, and from the Quotient extracta 
Root, whoſe Index ſhall be leſs than the Third by an Unit: For the Analogy is, 
As the Firſt to 1 : ; ſo is the Second to the Ratio figurate to the Diſtance of the Term 
given from the Firſt, Wherefore 16384, the Quotient of 32768 divided by 2, 


hall be a ſecond Surſolid, which hath / for the Inder, that is 1 Teſs than 8, and 
4 for the Root the Ratio deſired. 


Example. 32768 . qc . 4 
— Ind T—1=R::. 16 3 
8 * r . 4 ( * Index. 78—1 
17 i is 1 to T—1 4.16.64. 256. 1024. 4096. lend 
32768. 16384 5 io Sn ifn &1-it$..5:1 0-0 7 


2. Data. a. o. . 2. BS . firſt Term, the laſt Term, and the Sum be given; that is, &. G. 2. 
; and in the former Inſtance, 2. 32768. and 43690, to find 4. 
Rule. Then divide the fifth Principal by the Second, and by the Remain of that Di 
viſion, divide the Remain of the Firſt taken from the Second, and add both the 
Quotients together: So ſhall 1, the Quotient of 43690, divided by 32768, and 
3 the Quotient of 32766, (that is, @—« ) divided by 10922, (the Remainel 
che firſt Diviſion ) make together 4 the Ratio ſought. | 


Example. 10922 R ; 85 
+ ids on) RE 7 pe Ws... = . 
Remain. 7X 32768 e 32766 XO922 


3. Data. 4 T. Z. 3. If the firſt Term, the Number of Terms, and the Sum be given; 11 that Is, 

„ ." :@, n and in the former Inſtance, 2.8. and 43690, to And 4. 
Rule. Ihen divide the fifth Principal by the Firſt, pp) from the Quotient take the 
greateſt figural Number, whoſe Index is 1 leſs than the Third, the Root of th 
figural Number ſhall be the Ratio. So 4.3690 divided by 2, giveth 21845 out of 
which the greateſt ſecond Surſolid, whoſe Index is 7, (that is I leſs than 8) that 
can be taken is 16 3845 the Root whereof i IS 4. 1 


cap n Vi "0 eee No oh 


« Tae : 1 6384 Ta. 1 3 
Ergo, Power = R 7 72 8 — 1 


4. 6. 64.26.1024 4096.16 384. 
1. 2.3. 4 . 6 7 
i the laſt Term, the Number of Terms, and the Sum be given; that is 4- Data. 6T. 1 
Fay T. Z. and in the former Inſtance, 32768. 8. and 43690, to find 4. 
Then by the greateſt common Diviſor, between the ſecond and fifth Princi- Rule, 

als, divide the Second: And from the Quotient extract a Ryot, whoſe Index 
ſhall be leſs than the Third by an Unit. So 2 the common Diviſor between 32768 
and 43690, ſhall divide 32768, and the Quotient 16384 ſhall be a ſecond Surſo- 
lid, whoſe Index is 7, that 1 is t leſs than 8, and 4 the Root is the deſj red Ratio. 


13 32768/16384 5 Lkusample. 
1E =c = | JW 21845 Fs 
1 72 index r 118 R i al 163843778 . 1 "i K. 
„ find the Sum (or Z) of a Geomtwwical Progreſſion. i fd S, 
1. If the firſt T erm, the laſt Term, and the Number of Terms be given; that , ee e 
is, &. G. T. and in the former Inſtance 2.32768, and 8, to find 43690. 4. G. T. 


Then divide the ſecond Principal by the irſt; from the Quotient extract a Rule: 
Root, whoſe Index is leſs than the Third by an Unit; and by an Unit leſs than 
this Root divide the Remain of the Firſt taken from the Second, and to this Quo- 
tient add the Second; ſo ſhall 32768, divided by 2, give 16 334: the Index leſs 
than 8 by 1 is 7; the ſecond ſurſolid Root therefore of 16 384 is 4, from which 
1 taken, leaves 3 for Diviſor to 32766, the Remain of 32768; when 2 the Firſt is 
2 the 2 nern of this Dien, 10 Hos and WER make up 436 go the 
elire cd 


| 436 90 
2. if the firſt T er the laſt Term, ind the Ratio be given ; that is * 6 
and in the former instance, 2. 32768 and 4, to find 436 90. ; *,. 
Then multiply the ſecond Principal by the Fourth; from the product take the Rules, 

Firſt,- and divide the Remain by 1 leſs than the Fourth, 

- Or, ſubſtract the Firſt from the Second, and divide the Remain by 1 leſs thai 

the Fourth, and to the Quotient add the Second. PRA 
So by the firſt of theſe ſhall 32768 be multiplied by 4; and 2 taken from the 

product, leaves 131070 to be divided by 3: And by the latter way 32766 ſhall 


be divided by 3; and to the Quotient i 0922 ſhall be added 32768, and both ways 
bring forth 43690. 


33 
=. 2768 x4=1310 2—2=t 1070 
3 "989 x4 3107 3 (e, 
e ht g= Z 5288— 2 32766 
R—1 1 = 0922 4 32-768 = 43690 


And by way of Analogy : As the Difference of Terms of the Ratio, to the ; FRY 
Ratio multiplied into it {elf according to the Units in the Third lacking 1, and 
the Remain multiplied by the Antecedent of the Ratio; or the Ratio lacking 1 to 
the Ratio figufate to 'T—1 : So ſhall the Firſt be to the Fifth : Or the fame Ratio 
ſo figurate and multiplied as aforeſaid, multiplied into the Eirſt, and divided by 
the faid Difference, ſhall be equal to the Fifth, 


® 4 72 0 . R figurate to 1.1. 


For ſeeing, As 2. 1 :: 32768 16384 pies 4—1=363=s Example. 
k D. R figurate to T.— i in R—1 ;: 1 
05 9. 196605 5 = . . - as; 


2 Bs 


A Progieſſim Geometrical. Lib. IV. Par. Ill. 
| 3 65535 „ 2 43690 


3. Data. a. T. A. 3. If the firſt Term, the Number of Terms, and the Ratio be given; that is. 
| 4. I. R. and in the former Inſtance, 2. 8. and 4, to find 436990. 
Rule. Ihen multiply the firſt Principal by the Fourth continually, ſo many Times as 
0 there be Units in the Third; and from the laſt Product take the Firſt, and divide 
the Remain by 1 leſs than the Fourth. So 2 by 4 ſhall be multiplied 8 times; and 
taking 2 from 131072 the laſt Product, and the, Remain 131070 divided by 3. 

giveth 4.3690 as deſired. 8 rr wr 3x ow v5 rh 


Example. «inRtoT— ELD K'2 £95, 4016, ig THR 8:78! » | 
| R—1 —& . 2x4=8.32.128.512.2043.81 92.32768.131072- . 
A. * OOO ST » A eee e eee, , 
5 4—1=3 )1 31070( 43690 
"YE Or if the Fourth be multiplied into himſelf, according to the Units in the 
Third lacking 1, theſe Products multiplied by the Firſt, ſhall be equal to the 
Fifth lacking the Firſt E | we 
Sum of 1 „ 4+16+4644256+1024+4096+16384=218 
* . Fit Z 15 DOS 0099-7 3160 ee 5 "$1 be: 
„ eee 4300042=43000 ©, 1 -"aa088: 
4 Data. . T. R 4. If the laſt Term, the Number of Terms, and the Ratio be given; that is, 


G. T. R. and in the former Inſtance 32768, 8 and 4, to find 43690. 
OE, Then continue the Diviſion of the ſecond Principal by the Fourth, fo many 
= times as there be Units in Third lacking 1 : and take this laſt Quotient from the 
Product of the Fourth multiplied into the Second; this Remain divide by 1 le 
than the Fourth, ſo 32768 divided 7 times by 4 bringeth 2 in the Quotient, which 
taken from 131072, and the Remain divided by 3, giveth the Sum deſired 43690. 


Example, OR— R 9 1 2 4) $3960 (8192 (2048 (512 (128(32 (8 (2. 
— — — 1, 221 3107)/77 
——— eee e eee 
5 FVV 
5 00 Uere alſo, as before in Arithmetical Progreſſion, is to be obſerved, that by every 3 


ſira in every of theſe Principals both the other 2 may be tound ; and alſo that in all Queſtions 
Nueſtin. duly propounded, 3 of the 5 are given to find ſometime the one, ſometime both 

the other: For though the common Sort of Queſtions, as the ſelling of an Horſe 
_— by the Nails in his Shoes, a Coat. by the Buttons, or an Houſe by the Doors, Cc. 
1 %%, be all alike to the former Example firſt mentioned; yet may one Queſtion be va- 
ee ried in the propounding 20 ſeveral Ways, according to theſe precedent Propo- 


20 was. ſitions, and by them accordingly may Reſolution be had. But all theſe Calcula- 
tions are for whole Numbers; if Fractions or Decimals be uſed, Alterations muſt 


Alteration | F 
ONES be made according to their Nature and Uſe, _ | 


Decimals, 9. 3, Next after the finding of the 5 Principals, it is neceſſary to know how to 
39; 2 find any of the middle Terms or Means that lie between the two Extreams, in ef- 
Caſes. '5 fecting of which there are 3 Caſes conſiderable. 
| Caſe 1. If the leaſt Extream of the Progreſſion be an Unit, then ſquare the Term 
E If wig given, and the Product ſhall be the Double of the given Term lacking one: as if 
Uri ! ſquare the third Term, I get thereby the Fifth; So if the fourth Term be ſquared, 
the ſeventh is produced. | 5 | Lic tar ack 
If two of the middle Terms be given to find another, then add the Number 
of the Terms given, and the Sum lacking 1 ſhall be the Number of the Term 
produced by multiplying the Terms one into another: As to find the 815 Term, 
the fourth and fifth Terms ſhall be multiplied one into another, for 4 and 5 makes 


Examples. 9, that is one more than 8, 


Example. 


Chap. V. Progreſſion Geometrical. 
e e e e ee e ee 
Exampie. 1. 4 . 16 . 64. 256 . 1024 .. 4096 16384. 
16x16 3+3=6 , 64x256 i-þ5=9 
n 22335 


_256 © $=3þ3—1 eee e 


* 


Caſe 2. If the leaſt Term be not an Unit, and yet by the Ratio of the Progreſ- 2. If the 2 
ſion may be divided to the Unit; then any one Term ſquared produceth juſt Tr be ry" 
the Double of the given Term ; and two of the Terms multiplied one into ano- 3 : m 

ther, ſhall produce the Term the Number of their Terms added point at. eee 
As to find the 8th Term, multiply the 4th Term into it ſelf: and to get the 7th Examples. 
Term, let the Third and Fourth be multiplied, for 3 and 4 make . 

Example. 3. 9 . 27 . 81 243 729 2187. 656 


o 
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| Caſe 3. If the leaſt Termsbe not an Unit, nor by the Ratio of the Progreſſion 3. J the leafs 
can be brought to an Unit; then the beſt way to avoid multiplicity of Rules, is Tn be no Vait, | 
to proceed by the following Analogy, which indeed will ſerve in all Caſes, that is, a fe WW 
As an Unit to the Ratio multiplied into it ſelf, according to the Diſtance of 'the 
Term ſought from the firſt Term; ſo is the firſt Term, to the Term ſought. + „ 

As to know the 8th Term of a Geometrical Progreſſion, whoſe leaſt Extream is 2, Example. 

and Ratio 3, the Diſtance between the firſt Term and the 8th Term is 7, the Ra- 


tio figurate to 7 is 2187, which multiplied by 2 is 4374 the 8th Term deſired. 
;:Rfignrate te T—1$85 0: G 1 . . © $ oe, Gre 7.5. B 


| | 2.6. 18. 54. 162.4861458. 4374- 
. 21% 3: 2.4374 3.9. 27.81. 243.729. 2187. 

Here among theſe Geometrical Proportions may have Place the Lemma's ſet down.remmes off 
by Mr. Briggs in his Latin Piece, that demonſtrate the Original of Logarithms, Mr. Briggs. 
making the Index of Unity o, though they might have been placed before among 
Figural Numbers or Lagaritbhms. CCC a at 
| Lemma 1. If in a Rank or Series of Numbers continually Proportional from an 
Unit, (as thoſe following in 4) any two of them be taken, as C.$ and D 32, with 
their Indices 3 and 5; two other Series of Numbers continually Proportional 
from an Unit, being made from the 2 Numbers taken out of the firſt Series, viz, 
from 8 and 32, as at E and F, the firſt Numbers in each Series next to the Unit 
being the former Numbers marked with C and D; and both Series being conti- 
nued to 3 (the Index of the Number C in the Column A) ſhall be the Index of a 
Proportional Number in the Column F; and 5 in the like manner (the Index of 
the Number D) and the Index of a Number in the Column E; the laſt Propor- 
tional Number in the Columns E and F ſhall be equal to the Number found in the 

firſt Series marked with A, whoſe Index is 15, the product of the 2 Indices to 
the laſt Numbers in the Columns E and F. ns 


- ' i NE 


| 3. 
1. Lemma. 
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3. Lemma. 


4. Lemma. 


5. Lemma. 


Progreſſion Geometrical. 


| 
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A The firſt Series of Proportional Numbers. 


B The Indices of that Series of Numbers. - 
E The ſecond Series of Numbers given. 


The Indices of that Series, to which thoſe in P are equal. 
F The third Series, whoſe Indices are equal to thoſe in . 


* * 


Lemma 2. If in a Series of Numbers continually proportional from 


any one of them be divided continually by his Side or Root as often as it pan] 
the Number of Diyifions ſhall be the Index of the Number divided, ſhewing the 


Unity and the Divide. 
As of 729 by the Root 3, the Index is 6. 
Indices . 1% . 3% ( 5 
Proportionals 1. 3. 9. 27. 81. 243 . 729. 3) 729 (243 (91 (27 ( (3 (1 
i Mot, AE. I. 2. 3. 4.546 
Lemma 3. In a Series of Numbers continually proportional, any two of them 
being given, with the Index of one of them, to kind the Index of the other, or 
its diſtance from Unity; as the given Numbers 8 and 32 in the Series above 
marked with A in the firſt Lemma, and the Index of the greater 5; Let then a. 
nother Series of Numbers continually proportional be made by the Multiplication 


. | ir | S 
Diſtance of that Number from the Unit, or the Number of Intervals between 


of 8, whoſe Index is ſought by it ſelf, and of the Product by it ſelf continually, 


till you come to a Number whoſe Index is equal to 5, the Index given at E; 
The laſt Product by the firſt Lemma, ſhall be the fame with the Product made by 
the continual Multiplication of 32, tilt the Index of the product in this laſt Se- 
ries be the Index ſought: And therefore if the Number 32768 he divided by 32; 
the Side in the third Series, according to the Directions of the ſecond Lemma, 
the Quotient will be 3, viz. 1024. 32.1. And ſo 3 ſhall be the Index, as well 
of this Product 32768 in this third Series, as of 8 in the firſt Series, from whence 


the 2 given Numbers were taken. 


— 
. 


Lemma 4. In a Series of Numbers continually. proportional from Unity; If 
one Number multiply another, the Product will be one of the Numbers in that 
Series continued, and the Index thereof will be the Sum of the Indices given: 
As in the Series at A, if 4 multiply 256, the Product will be 1024, and the In- 
dex thereof 10, viz. the Sum of 2 & 8, the Indices annexed to 4 and 256. 


Lemma 5. If one Number be multiplied by another, the Number of Places in 
the Product ſhall be equal to the Number of Figures in both the Factors, unleſs 
the Product made of the firſt Figures toward the left Hand, in both the Numbers 
given, may be expreſſed by one Digit; as often as this ſhall happen, the Num- 
ber of Places in the Product will be leſs by 1 than the Number of Figures in 
both the Factors: As if 68 be multiplied by 26, the Product 1768 is expreſled 


with 4 Figures; but if 68 be multiplied by 14, the Product 952 is expreſſed by 3 | 


Figures, 


Thus 


f : 


Chap. V. Progreſſion Geometrical, © x 
Thus came to be diſcovered the Number of Places, or Decimal Indices id every £acarithms dif 
Figural Number which are the Logarithims, as was faid before in the firſt Chap- 9%; 


ter of Logarithms. e Wer 5 3 
6. 4. After finding out the middle Terms in any Geometrical Progreſſion, is con- 40. To find ait 


venient to know how to find one or more mean Proportionals between two Num- 2s. 


bers given: In finding which are conſtituted 2 Caſes. e wy 1 
Caſe 1. If onę Mean Proportional be deſired between two given Numbers. Ii one Mean it 


Then multiply them together, and take the Square Root of the Product. ſougbt. 
As to find a _ Proportional between 4 and 9, they produce, being multi- C 
plied, 36; therefore 6 the Square Root thereof ſhall be the Proportional Mean 
between 4.and 9. | 5 | 
do between 6 and 24, is 12 found to be the Mean Proportional. 


: 4xg=36(6/ 1 5 6 24 == 14 129 7 Example, 


Fo $7 % 8 . 12.24 


Becauſe Extraction of Roots is very eaſy by Logarithms, as for the Square _ * 

Root to divide by 2, for the Cube by 3; Cc. and oftentimes Fractions are gi:- 

ven, or happen in the Work of Mean Proportionals: It is beſt for the Artiſt to 

work by Logarithms. Wherefore, _ 1 . 

1. When the Logarithms of the Numbers propounded are of the ſame Kind, . 

add them together, and half the Sum ſhall be the Logarithm of the Mean Pro- 
portional required, and of the ſame Kind with the Logarithms of the Numbers 
given. 5 


o 


| ff 5 
| Itegevs, The Mean Proportional between 4 and 25, iS10: becauſe 10 is the Example: 
gc Square Root of 100, the Product of 4 by 25, 
Fractions, The Mean Proportional between + and 2 is 4: for the Fractions 
multiplied are , the V3 whereof is Ar or 4, > 


Decimals, The Mean Proportional between o, 25 (that is 2) and 0,16 (that is 


) is o, 20 (chat is Er or +) as before. Their Logarithms follow, 


Integers. 7 . Fractions. 1 5 8 
. 0,60205;09913 , Log. of 4 , 60205, 99913. Log. of - 
139794, ooo8 ). Log. of 25 S0, 79588, 00174. Log. of . 
. \2,00000,00000 . Log. of 1ioo _,. —1,39794,00087 . Log. of 
2 J7,00000,00000 Log. of 3 - 2 )—0,69897,00043. , Log, of + 
| Decimals. 45 


fr 


|  =1,39794,00c87 . Log, of 0,25 
'—1,20411,99827 . Log. of 0,16" 
 ,N==2,602c5,99914 - Log. of o, 
2 J—1,30102,99957 +» Log. of o. 2 


2. When the Logarithms of the Numbers propounded ate of divers Kinds, If the Dati ar} 
and the defective Log. the Log. of a common Fraction ; then take the leſſer Log. "ie. 
out of the Greater, and one half of the Remain ſhall be the Logarithm of thi 
Mean Proportional, and of the ſame kind with the greater Logarithm. _ 
As the Mean Proportional between + and 12 ſhall be 3, becauſe the Product i, Examples: 


| hath the Square Root £ or 3. 55 „ 
And the Mean Proportional between 2 atid 4, ſhall be +; for ſo is the Square 
Root of their Product . | "i 


1,07918,12460 . Log. of 12 —1,39794;00084 . Lo. of 
0712493787360 . Log. of r. 2760205, 99913 . Log. of 4. 
0, 95424, 25094. Log. of EF. re 9588, 00171 Log: of © 

) _0,47712,12547 . Log. of 3 * J=2,39794:00085 . Log. of 2 


But if the Defective Log. be the Log. of a Decimal Fraction, then add the Lo- 
garithms together, and divide the Sum by 2, with the Addition and Diviſion pro- 
per thereto, ſet forth at large in the Part treating of Logarithms. | 


As the Mean Proportional between 4 and i turned into a Decimal, (that is 5 
©,04”) is 4 equal to the former 4. | 


| £ Ww 67 


570 Progreſſiu Geometrical, Lib. IV. par. Ii. 
3 de 5 | 0, 50205, 99913. Log. of 4. . 92 5 
—2,60205,99913 . Log. of 0,04" 
—1,20411,99826 « Log. of 0,16" 
8 —1,60205,99913 . Log. of 4 
© ſerv:tiozs. Mean Proportionals under this firſt Caſe thus found, makè evident, 


LIWbet the thind 1+ That among Numbers geometrically continually Proportional, every third 


pegs is Proportional ſhall be equal to the Square of the Second divided by the Firſt ; 
equa; to. | | | 


Fm noted in which is the reaſon of their being marked in Species as before, by . . As 
Species. | | e gages” 
N 4. 12. 36. for the Square of 12 is 144; which divided by 4, giveth 35. 5 
2. If the Firſtbe 2. That if the Firſt be a ſquare Number, ſo ſhall the Third, becauſe the Pro- 
3 40 100 duct of the Extreams ſhall be equal to the Product of the Mean multiplied into 
26 himſelf; as 4 and 36 be both Squares, and 4 multiplied into 36, ſhall be equal to 

| 12 x* 12, Bari 44. © 
| rg 3. That the Complement between ſingle Squares, is the Mean Proportional: 
„ As if the Segments of the Side 12 be 10 and 2, then 20 the Complement is the 


Mean. Mean Proportional between 100 and 4: For 100 ＋25 --4, the Squares of the 


s8egments and the two Complements are equal to the Square of the whole Line 144. 
2. - 


I 1 Caſe 2. If two or more mean Proportionals be deſired between 2 Numbers 
than 1 be ſought, Sen- 


I get 2. Ihen for 2 Means, multiply the greater Extream by the Square of the Leſſer, 

and the Cube Root of the Product is the leſſer of the two Means ſouglit: con- 

trariwiſe, multiply the Square of the greater Extream by the Leſſer, and extract 

the Cube Root of the Product for the greater Proportional Mean. Or if the 

greater Extream be divided by the Leſſer, the Cube Root of the Quotient ſhall be 
the Ratio to multiply the leaſt Extream, cc. | da! hon 

As if between 2 and 54, two proportional Means be ſought, the Leſſer will be 

s and the Greater 18: For 54 multiplied by 4, the Square of 2, produceth 216, 

whoſe Cube Root is 6 the leſſer Mean: and 2916 the Square of 54 multiplied by 

2 produceth 5832, whoſe Cube Root is 18 the greater Mean; ſo if 2 divide 54 
the Cube Root of 27, the Quotient is 3, which multiplying 21s 6, and 6 is 18. 


Leaſt Extream . 2. Square. 4 34 X4=216 (6. Leaſt Mean. 
Greateſt Extream. 54. Square. 2916, 2916x 2=5832(18, Greateſt Mean. 
And 2) 54 (27 $3x2=6 3X6 =18 *** 


Proportionals 2. 6. 18: 54 . Triple Ratio. 


To git 3. To get 3 Means between 2 Numbers given, proceed by the firſt Caſe to get 
the middle Proportional between the 2 given Extreams; then between that mid- 
dle Proportional and the leaſt Extream, a mean Proportional is to be found in like 
manner, and alſo between the greateſt Extream and that middle Proportional. 

Example. As between 2 and 512 to get 3 Means Pproportional, the middle Proportional 

is found to be 32, by multiplying 2 in 512 and taking the ſquare Root of the Pro- 


duct: Likewiſe between 2 and 32, the Mean is found to be 8, and between 32 and 
512 the Mean is 128. 5 | 


Example. 


oa 3 1024 (32v 3 middle Proportional. 
ECON, 512 2%32= 64 ( 8 5 Proportional between 2 and 32. 
32 512 2 16384 (128 5 Proportional between 32 & 512. 
Proportionals 2. 8. 32 128 512. Quadruple Ratio. | 


a When many Means are deſired to avoid multiplicity of Rules, the beſt way 1s 
Fr to get the Ratio: for ſeeing the two Extreams and Number of Terms are given, 
the Ratio is obtained by the firſt Propoſition for finding the fourth Principal before 

ſpoken to; and when the Ratio is gotten, the leaſt Extream multiplied continually 

thereby, produceth the Means deſired. db ek 

Example in 4, As to get 4 proportional Means between 2 and 2048, the Extreams given are 
the common Way. the firſt and lalt Terms of a Geometrical Progreſſion, between which if 4 Means be 
gotten, the whole Number of Terms will be 6; therefore the Quotient of 2048 
divided by 2, which is 1024, ſhall be a Surſolid Number whoſe Index is 5, that 1s 

1 leſs than 6: the Number of Terms and the Surſolid Root of 1024 which 4 4 


„ : 5 1 | wi, a 0 Ur ; | 4 8s | | 
Chap. V. © - Progreſſion Geometrital. E 51 
ſhall be the Ratio ſought, by which 2 ſucceſſively multiplied ſhall produce the 

Means deſired. © „ e 3 . 
* Index T—-=R 2920480 1024 I ndex 5= 3 
Proportionals. 2. 8. 32. 128. 512. 2048. Ratio 4343. 
To avoid the Fractions that may ariſe in this Caſe as in the Firſt, the practice How by Logs- 
may wed Logarithms, which thoſe expert therein will find eaſy and commodious. ihn. 
Wheretore, r "Fra? bel ig: 4 fs £0 EY arab 
1. When the Logarithms of the Numbers given are both of the ſame kind, and j the Dara ari 
the Numbers Integers, take the Log. of the leſſer Number out of the Log, of the alike, both In- 
Greater, and the third Part of the Remainder added to the Log. of the Leſſer, teger:. 
ſhall give the Log, of the leſſer mean Proportional required; and if to this Log. 
the wes Part be added, the Sum ſhall be the Log. of the other Mean Proportional 
1 ò ꝙ VC 
Example. 2 Mean Proportionals between 2 and 54, are 6 and 18, as before was Example. | 


Wt [RIC ot 39 
| 1,73239.,37598 . Log. of x 5 


A” 
JZ*+ 


* 


O, 3010299957 . Log. of 2 

Yo 36,37641 . Log. of 27 . 
0,477 12512547 . Third part of the Difference, or Y. 
0,7781 5, 12504. Log. of 6, The leſſer Mean. | 
1,25 52725051. Log. of 18, The greater Mean. 


But when the Logarithms are both of common Fractions, take the Log. of the Both Common 
greater Fraction from the Log, of the Leſſer : and the third Part of the Remainer Factions. 
added to the Log. of the greater Fraction, ſhall be the Log. of the greater Mean; 

and being added to this, ſhall make the Log. of the leſſer Mean. 


As to find 2 Means between £ and 2, the Log. of , ſhall be taken from the Example. 
Log. of r, and the third Part of the Difference added to the Log. of 2, ſhall 
| be the Log. of + the greater Mean; and the ſame third Part added to the Log. of 
+ ſhall be the Log. of r the leſſer Mean, Dd The 
Fractions —1,05115,25225 . Log. of the leſſer Fraction. 
| —0,52287,87453_- Log. of 2 the greater Fraction. 
—0,52827,37772 . Log. of , 
3 0, 17609, 1259 1 . Third part of the Difference. 
—0,69897,00044 . Log. of + the greater Mean. 
| —0,87506,12635 . Log. of Er theleſſer Mean. 
Proportionals 2. . r. . Ratio. 5 
Thus alſo working with the Lagarithms of Decimals will the Effects be dnſwe- Both Decirhals, 
rable, always uling the Subſtraction and Diviſion proper to Decimal Logarithms. 
As to find 2 Means between 0,048 and 0,75, the Log. of 0,75 taken from the Example: 
other, leaves the Log, of 0,064, whoſe third Part or Cube Root is 4, the Log. of 
which added to the Log. of 0,75, gives the Log. of o, 3 for the greater Mean, and 


again, added to this Log. gives the Log. of o, 12 for the leſſer Mean. 
Decimals — 2, 68124, 12374. Log. of 0,048" , The leſſer Decimal. 
—1,87506,12634. . Log. of 0,75” . The greater Decimal, 
y\—2,80617,99740 . Log. of o, 64 | 
3 J—1,60205,99913 « Third part of the Difference. 
—1,47712,12547 . Log. of 0,3' , The greater Mean. 
1,0791 8, 12460. Log. of 0,12” . The leſſer Mean. 
Proportionals 0,75". 0,3'. 0,12" . 0,048" . Ratio o, 4. | 
, 2. When the Logarithms of the Numbers given are of divers Kinds, and the i the Data &t 
defective Log. is the Log. of a common Fraction, then add them together; and if anlike, and one 4 
out of the third Part of the Sum you may ſubſtract the Log. of the Fraction given, commonFravtien. 


the Remain of this Subſtraction ſhall be the abundant Log. of the leſſer Mean 


ſought, to which add the third Part aforeſaid, and the Sum ſhall be the abundant 
Log, of the other Mean required, | | 


But 
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Examples. 1,68124,12374 . Log. of 48 
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; Lib. IV. Par. Ill. 
But if when the given Logarithms are added, you may ſubſtract the third part 
of the Sum out of the Log. of the given Fraction; then the Remainder of this 
SubſtraQion ſhall be the Defeftive Log. of the leſſer Mean ſought : Out of which 
Log. if again you may ſubſtract the ſaid third Part, the Remain thereof ſhall be 
the Defective Log. of the other Mean require. = : 
And if you may ſubſtra& the Log. of the firſt Proportional found as above 
out of the ſaid third part, the Remainder thereof ſhall be the abundant Log. of 
the latter Proportional required. + > 9 5 


$72 . Progreſſion Geometrical. 


Examples. As between ; and 48 will be found 3 the leſſer Proportional,and 12 the Greatet. 


And betwen ; and 2 are found 2 Means, + the Leſſer, and 1 the Greater. 
0, 12493, 87366. Log. of? —0o, 60205, 99913. Log. of + 
1568124512374 . Log. of 48 0530102, 9 9957 . Log. of 2 
I, 8061799740 . Log. of 64 0,90308,99870 . Log. of 8 
3 250205, 99913 . 34 Part of theSum. 3 9530102299956 · 34 Part of the Sum. 
954771221254) Lg. of 3. 3 —0,30102,99956 . Log, of . 
1307918, 12460. Log. of 12. C_ 0,00000,00000 . Log. of 1. c 
Prop. . 3 3 A 48 3 Ratio 4. Prop. ＋ . > „ L . 2 * Ratio 2. 
When the Defective Log. given is the Log. of a Decimal, then ſubſtract the 
One a Decimal. Log. of the Decimal from the Log. of the Integer, and take the third Part of the 
| Difference from the Log. of the Integer, the Remain ſhall be the preater Mean 
ſought. Take again the third Part out of the Log. of the Mean thus found, and 
this Remain ſhall be the Log. of the leſſer Mean required, always uſing the Sub. 
ſtraction proper to Decimal Logarithms. „„ 
As in the laſt Examples, and two others that follow. 
, 30102, 99957 . Log. of 2. 
12397940087 . Log. of 0,25" 
| 20,99308,99870 . Log. of 8, - 
? J0,30102,99957 Third Part.” © 
. 0,00000,00000 . Log. of 1. c 
Prop. O, 25. 0,5. 1.2. Ratio 2. 


— 


—1,87506,12634 « Log. of o, 75 
5;806 17799740 . Log. of 64 
3 Jo, o 205, 99913. Third Part 
| 1,07918, 12461 Log. of 12 © 
0,47712,12548 . Log. of 3. 5D 
Prop. o, 75. 3. 1 2.48. Ratio 4. | 


— 


0.82930,37728 . Log. of 6,75” 0,00000,00000 . Log. of 1. 
15397940087 Log. of 0,25" —1,09691,00130 . Log. of o, 125 
Ii, 431 36,3 7641 . Log, of 27. o, 90308, 99870. Log. of 8. 
1 2547 Third Part. 3 0, 30102, 99956. Third Part. 
5,3218, 25181 . Log. of 2,25" © —1,69897,00044 - Log. of 0,5' T 


—1,87506,12634 +» Log. of 6,247.3 ” —1,39794,0c088 . Log. of o, 25 5 


Prop. o, 25. 0,75. 2,25. 6,75. Ratio 3. 


Moy Ats In like manner obſerving the Nature of the given Logarithms, whether of In- 
eotter in like tegers, Fractions, or Decimals, and accordingly taking their Sum or Difference, 
. may as many Means be gotten as ſhall be deſired: Thus, 

Divide this Sum or Difference by 1 more than the intermediate Numbers ſought; 
this Quotient, which will always be the Log. of the Ratio, multiply ſeverally by 
2, 3, 4, Cc. till you come to the Diviſor, and theſe Produdts ſeverally muſt be ad- 
ded to, or ſubſtracted from one of the Logarithms of the given Numbers, or one 
of th.m therefrom as the Caſe requires, and the Remains ſhall be the Logarithms 

of the Means required. 
Exanpleings As to get 5 intermediate Numbers between + and 48 the Sum; but if + be 


Prop. o, 125. 0,25. O, 5. 1. Ratio 2. 


Means. turned into a Decimal, then the Difference of their Logarithms is to be divided 


by 6, thatis 1 more than the Means ſought : the Quotient of this Diviſion taken 
from the Log. of 48, ſhall leave the Log. of 24 ; double the Quotient taken a- 
way, ſhall leave the Log. of 12; and fo for the reſt as below appeareth : And 

the like will be effected, if the Log. of ; be taken ſeverally from theſe products. 
Ard other Pro- And if A, the ſixth part of the Logarithms of the Extreams, be multiplied by 4, 
po tio al. and the Product 4 A, or p, be added to the Log. of 48, the Sum ſhall be the 122 
1 ; ; : » Pro * 


Chap. V. po Progreſſion Geometrical, 

Proportion] above 48. But if the Log. of + be added to p, the Sum ſhall be the 4th 

Proportional below A, and ſo Numbers above and under each Extream are found; 

rr d mien A on dns 3 

Extre 1 | | Re 

5A) 180617599740 . Log. of 64 the Sum L 

14 5,30102, 99957 . Log. of 2. M 

4 88828585894 „Log. of 4. 
5590308, 99871. Log. 
A 120411, 99828 . Log. 
JA 1550514599785 10g. 
2 Fr ©,17609,12589 . Log. © 


D .0,47712,12546'. Log. 

E 0,7815, 12503. Lag. 
e ZE 1507918, 12460. Log. of 
13 9110 G 1, 38021, 12417. Log. 0 i2 
e n - tort ft ern Ng 2 gi 
Le Beebe . 1%. 3.6. 12. 24. 48.96 192. 384. 768 


FS” I'S 


Means 


For 4A; 3 | Log—1,32995,87194 0 U 
And 4A+H=KP=» Log. 2,885 36, 12202 48K 16 2988 

The finding of Mean Proportionals under this ſecond Caſe in the mannet a- Obſervarins; 
foreſaid, makes evident,..... 4 : $4 3 | PM OI vo 

1. That the greater Complement between the Cubes of the Segments of any i. Complement} 
| Line is the greater Mean, and the leſſer Complement the leſſer Mean. As if the 9992" Cubes, 
Segments of 12 be 10 and 2, their Cubes are 1000 and 8, the greater Baſe 100, * 
the Leſſer 4, the Altitude of the Greater 10, of the Leſſer 2, the greater Coni- 
plement is made of 100 by 2, the Leſſer of 4 by 10: So are the Cubes of the 
Segments with the 3 greater and 3 leſſer Complements, equal to the Cube of the 
whole Line 1728. bebe 

', Greater Cube. Greater Compl. Leſſer Compl. Leſſer Cube ; 
oo e ot. 

200 Ä 


— 


1000 wh 60 


2. That the product of 3 Geometrical Proportional continued, is the Cube of 2. Produt of 4 
the Mean: So 8 multiplied into 40, and the Product 320 into 200, ſhall be 64000 ln 5 7 T0 


the Cube of 40. 1 en | 2 
3. That if 4 Numbers be Geometrically continued in Proportion the Product 3. Product of tht 
of the Extreams by their Alternate Squares, are the Cubes of the Means, the Extreams by thi 
Greater of the Greater, and the Leſſer of the Leſſer : As 1000 multiplied into 64 6 Ha m_ 

| 1 . 5 5 a . . . ar 

(the Square of 8) is 64000 the Cube of 40, the leſſer Mean: And 8 multiplied % 6 Fa 


into 1000000 ( the Square of 1000) is 8000000, the Cube of 200 the greater ears. 


Mean. 8 F [pe . "IE 5 
4. That in 4 ſuch Proportionals, as tlie Firſt to the Fourth; ſo is the Cube of 4. dnaligy in 4 

the Firſt to the Cube of the Second. 8 | 3 + 

IIs 


As 8. 1000 :: 512 . 64000 
5. That if the Extreams of ſuch 4 Proportionals are like. Solids, being re- 5. S4) Prop. 
duced to their leaſt Terms they will be Cubes. As 16. 24. 36. 54. here 16 and %/ like Sos 


F | : 0 lids, their leaſt 
54 are like Solids, becauſe made of 3 ſides Proportional, EY i hag Terms are Cubes, 


reduced to their leaſt Terms, are 8, 12, 18, 27, where 8 and 27 are Cubes. , 

6. 5. In Geometrical Progreſſion, as before in other Places hath been warned, the 5, 1 of the 
Artiſt muſt carefully conſider the State of the Queſtion, and upon what point the Queſtion dui 
Reſolution depends, and when Decimals or Fractions are given or happen in the conſidered, 
Work, to work accordingly ; and if one Queſtion be included in another, 6e e thi 
reſolve them orderly : Alſo when ſome one of the 3 Principals are not very ob- Patare ow. 
opounded, but given under ſome Occult Phraſes ; the skill principal occait 


Vious in the Queſtion pr fo 0 
of the 47 e to diſcover it, and ſometime to diſpoſe the firſt Perſon to be diſcovertd; 
8 7G in 
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— 
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derly placed. 
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» 


Perſons to be or- in the Queſtion to the laſt Place in the Progreſſion, or ſuch other Term as the State 


Q Of 4 Sum di- 


of the Queſtion requiretn. 


Example 1. A certain Sum of Money was to be divided among 6 Men, ſo as A- 


rided to 6 Men. was to have; of the whole, B + of the remainder, and ſo to every one of the 


and what was the Sum divided amongſt them? 


Anſwer. 


reſt, and at laſt there was left 4]. The Queſtion is, what each Man received, 

To which for Anſwer, upon peruſal of the Queſtion there appeareth to be clear. 
ly given the third Principal 6, and occultly the leaſt Extream and Ratio, (viz. the 
firſt and fourth Principals) to find the fifth and each Particular Term: Where- 


fore to make the leaſt Extream plain, and accordingly the Ratio, I conſider that 


to the 4]. remaining muſt be put 2, that it being divided into 3 Parts, and one 
third Part taken away, no more than 4 may be left, and this third part of 6 being 
2, mult be the ſixth Man's Portion, and accordingly the leaſt Extream of the 
Progreſſion which 6 is alſo ſoon perceived to be the Remainder before, and con- 
ſequently but + Parts of a former Remain, that of neceſſity muſt be 9, and ſo the 


fifth Man's Portion found to be 3 the of 9; and 3 in compariſon to 2 the ſixth 


Man's Portion, is in the Ratio Seſquialter : W herefore multiplying by the Ratio 1. 
or otherwiſe proceeding by the former Propoſitions, the ſeveral Terms and Sum 
with the Remain added, may be obtained for a full Reſolution. 


Remains. Terms. Perſons. ſ Portions. 
„1 „ nog CO. ents of 

4 : O0 00 . S F 2 900 
5 e eee 
e 4 8 4 0 
. [+ | r 

„% OT. 6 2”. 8.5.10; 03.00 * 
qr rot 3 11: 


Sum of the Progreſſion 41 : 11: 03 Money Received. 
Sum to be divided 45 : 11 : 3 


Q. 9f Aimstoz Example 2. A Beggar meeting a Gentleman on the Road, requeſteth an Alms: 


Beggars. 


to whom the Gentleman replies, he hath but little Money about him, but if the 
Beggar will give him as much as he hath, he will give him 6 Pence: whereunto the 
Beggar at firſt unwilling, being afterward aſſured he ſhould thereby be a Gainer 
did conſent, and received his Alms. The Gentleman afterward meeting with 


the ſecond, third and fourth Beggars, did likewiſe, and then had left himſelf no 


Anſwer. 


Mean Proport 


nals helpſul to 
— ne to the diſcovery of the true and diſtinct Quantities of each ſort in mixed Bodies, 
in mixt Bodies. | 


Proper Alms received by the Beggars 
6ly. | 
I 


Money at all, having given the laſt Beggar but 4 Pence: The Queſtion is, what 
Money he had at firſt, and what were the Alms he gave ? 


Anſw. He had at firſt 5 d. ſo the firſt Beggar received one half Penny for an 
Alms, the ſecond a Penny, the third two Pence, and the laſt as much. 1 
In the ſtating this Queſtion, as in the former, the third Principal 4 is given 
plain, the leaſt Extream and Ratio more occult; yet the laſt Beggar's Alms being 
aſcertained to be 4 d, it is ſufficient to declare them, ſeeing by the Form of the 
Queſtion it appeareth to have been doubled, therefore the half of Neceſlity muſt be 
the Remain after the third Beggar had his 6 4 deducted, which 6 d. and 2 d. 
make 8 d. that had been doubled of the former Remain. The like to be under- 
ſtood of the Relt, whereby the Ratio of the Alms is found to be ( uble except 
the laſt, which is diſtracted on purpoſe to make the Queſtion intric.te and un- 
couth: and ſometimes ſuch Queſtions as theſe receive an eaſier Reſolution by the 
Rule of falſe Poſition than by theſe Rules of Progreſſton, though they ſeem hence to 
take rheir Foundation. | | 


Terms of the Progreſſion 


6ʒNm: 2 Cum 1 3 . 4 

Beggars in their Order — — ..;..1 
Money received by the Beggars — 4.6. 6 . 6 
Money in the Almoner's Purſe, and doubled by the Beggars — 2. 4. 5 . 5- 
— — 2 2 1 OF 


For 52 2 =II—6=5xXx2=Il0—6=4x2=8—6=2x2=4 


6. 6. The finding of Mean Proportionals beſides many other Uſes, is neceſſary 


and 


Chap. V. 29528 | 15 Progreſſion Geometrical. | 
and reſolveth Queſtions of that Nature, placed by ſome under Alligation, but can- 
not thereby be well reſolved without borrowing help from hence. 


Example 1. Letan Ingot of the fineſt Silver, from which a Mark being cut off, Q the Weight 
be melted with a Mark of Copper inſtead thereof; and afterward a Mark of that 9 Ser mt. 


mixt Metal cut off, and the Remainder melted with another Mark of Copper : 
Again, the third time a Mark of this Mixture being cut off, and the Remainder 
melted with another Mark of Copper; and finding by the Saie, that this laſt Mix- 
ture is 87 r Ounces fine: The Queſtion is, how many Marks the Ingot weighed ? 
Anſw. 8 Marks; for the fineſt Silver (as the Ingot was before Allay) being 12 
Ounces fine, two Mean Proportionals are to be ſought between the ſame and 
8 (the fineneſs of the Ingot after Allay), which to do, firſt 8-5, and 12 muſt 
be reduced to one Denominator, and then leaving the Denominators, the pro- 
portions will reſpect their Numerators only. And as the Differences between the 
pProportionals reſpe& the ſeveral Allays, fo ſhall the Difference between the 2 


greateſt Proportionals, reſpect the greateſt Fineneſs and leaſt Allay ; wherefore 
the Analogy is, as that Difference to 1, ſo is the greateſt Proportional to the 


Weight deſire. . 6027 61h 
Sr and 77 reduced, are ene and 1 


Proportionals . 1029 . 1176 . 1344 . 1536. | 
1536 —1544=192 . Thenas192 . 1':: 1536 . 8 Marks. 


Example 2. A Merchant hath a Piece of Wine of 128 Gallons, out of which Q. / Wine nixt 
with Water, how 
much drawn out 
at a time, 


he draweth certain Gallons, and filleth up the Veſſel again with Water; the ſe- 
cond Time he draweth out as much as he did at the Firſt, and filleth it up again 
with Water ; and the like he doth the third and fourth Time, and in the end 
findeth that there was left in the Veſſel 75 Gallons of Wine, beſides the Water 
that was put in: how many Gallons was drawn out at a Time? 


575 


Anſwer. 


Anſw. 16 Gallons: Here the Draught being repeated 4 times, 3 Mean Pro- Anſwer. | 


portionals are to be gotten, (for they are always to be 1 leſs than the Mix- 
tures) 128 and 757; then reduced as before, ſhall have their Numerators 
2401 and 4096, between which the 3 Proportionals are 2744 . 3136 . 3584. 


Then becauſe the Inquiry here, is not as in the laſt Queſtion for the Quantity at firſt, 


but for the Draught out of that Quantity, the Analogy is, As the Denominator to 
1, ſo is the Difference between the higheſt Proportionals to the Number ſought. 


75; and 4 reduced, are 3 and *32* 
Proportionals 2401 . 2744. 3136 . 3584 . 4096. 
4096 — 3584 —=512. Then as 32 . 1 :: 512 . 16 Gallons. 


And in like manner, if the Quantity of Wine drawn out every Time in the 16 Of 


Gallons were deſired : by an orderly deduction of the leſſer Proportional out of 2 . 


the next Greater, and dividing the Difference by the common Diviſor 32, the 
Quotients will determine the Deſire. a 2 
So 3584—3136=448 Therefore 32) 448 (14 . 2 Draught. 
And 3136—2744=392 Therefore 32) 392 (121. 3 Draught. 
And 2744—2401=343 Therefore 32) 343 (10434. 4 Draught. 
And if the Prices of the Wine before and after Mixture had been given, to find 
the Quantity: (as ſuppoſe a Gallon before mixture were worth 56. and after Mix- 
ture 25. 4454 to know how many Gallons in the whole Piece): then after the 


Mean Proportionals are gotten between the 2 Prices, the Analogy is, As the Dif- 


_ ference between the 2 higheſt Prices to the firſt Draught, fo is the higheſt Price 
to the whole Quantity. PRE 


23313 and £ reduced, are n and 77 
Proportionals . 12005 . 13720 . 15680 , 17920 . 20480. 
Prices . 243433, 333 . 3 . 43. $9. and gong = 
Then as . 16 :: 5 . 128 , Gallons in the whole. 1 


The ordinary Proof of Geometrical Progreſſion, is according to the firſt Example 
of this Chapter, to place every Term in order, and collect the Sum by common 


the Wine 


If the Price of 
the Wine be gi- 
ven, to find the 
Quantity. 


py 


Proof of Geo- 


met: ical Pro- 


Addition; what other Operations the Sections include, carry Evidence of their greſſior. 


truth in their Operation, or may be examined one by another, where there are va- 
rieties of Reſolution. 
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Tranſmutation "Git 8 9 Thanſmutation, which ſerveth't to ner, what Num: 


whence, and 
what it ſey ves 


jor, 


ber of Changes may be made by any Number of Perſons or other things i 12 
their Places or Poſitions : As to know what Number of Changes in the Sound m may 
be made by 5, 6,7, 8, or more Bells, or different Notes u * 4, 6, 8, or 10 ſtringed 
Inftruments, and how often the Gammaut may be varied, Ge. 


What it is like. Tranſmutation, ſometime like Multiplication, regardeth the Place of the Num- 


bers,or Numbers themſelves, to increaſe the one by the other; and ſometime the 


Place in which the Perſon or Numbers br is not fo much reſpected as the Va- 
riety and Multiplicity of Changes. . 


Changes, the Changes are Simple or Intermixt. + {963 * 

Sorts, Simple Changes are (without relation to any Confort) 1 the & Nugiber of the K. 
_— Changes, yeral Poſitions or Places that a Company of Perſons, or other things, may be ſet 
0 55 or placed in order one beſide another; and every time ſome one or other of the 


perſons or Things changing their Station, is removed into the Place of another, 
and all of them never found ſtanding alike. 


I , 


To find ſuth, To get ſuch a Number, multiply every Number from the Unit ſucceſſively i in- 


to each other's Product unto the Number aſligned. 


Q of the Sit- Example. Seven Scholars taken out of a Free-School to be ſent to the liner, 
tings of 9 Scho- ity, were to be entertained at ſome College at Commons for a certain Sum of 
lars. Money, with two Meals a Day, fo long and no longer than that ſitting altoge- 
ther on a Form at every Meal, they might lit diverſly, and never the whole to 
be alike in Situation : The Queſtion i is, how long they were to ſtay there, or how 


many leveral rob or r Sittings there might be mage by chem in an unlike ko 
ſiture: | 


! 


PE WL, Anſw. 5040 Sittings, which at 2 Meals a Day, amounts to aloft 7 Years, ful 


ly to 6 Years 330 Days; for 1 multiplied by 2 is 2, and 2 by 3 is 6, and 6 oy 4 is | 
24, and 24 by 5 is 120, and 120 by 6 is 720, ns 760 w 7 is er 


Sitting. 1 * 
And oy (339 


(= (ve Years. | 
3 | 


Helens Hence it is no marvel that by 24 Letters there ariſeth and is made ſuch variety 
Number of Chan. Of Languages in the World, and ſuch a E Number of Words in each 
ges by the 24 Language; ſeeing the Diverſity of Syllables produceth that Effect, by the inter- 
Letters. changable placing of Conſonants ſingle, double, treble, Cc. with and among the 
Vowels. The Number of ſimple Changes in 24 by multiplying every Product 
| ſucceſlively into the next Number, is found to be 620448401733239439360000. 
Irtermi rt Chan- Changes intermixt, or Counterchanges, are the Number of Varieties which a 
225, what. Company may make amongſt themſelves, part with part, or ſome of them to 
match the relt in Conſort, and regard their Companions, and not the Places they 
Rand in as the ſimple Changes did, which changed none of their Company, but 
the Place they ſtood in. 
To find ſuch. To get the Number of ſuch a Variety, let the whole Number given be broken 
into as many Parts as there be Units therein and under; or belide thoſe Parts, ſet 
the Complement of the Units that make up the whole Number; then get the 
Varieties that any of thoſe Parts make to match with one of the Complements, 
and multiply this Number by the whole Number given. 
Varicties like the The Varieties that the Parts make with 1 of the Complements, are like the 
U ia in the Numbers in the Table for Extraction of Roots; for 1 makes no Changes, 2 makes 
w 3 but 2 ſimple Changes and none intermixt ; 3 therefore begins the Dance: And of 
e 3, if any 2 be given to match with the other 1, the Changes will be but 3, be. 
cauſe 3 times 1 is 3: But if 1 of 3 be to match with any of the other 2, there will 
be 6 Changes; for 1 may be joined with the Second, or with the Third, and ſo the 
Second with the Firſt or Third, and the Third with the Firſt or Second. 


* 8 
— 


F Thus 


Chap. Vl. Tranfmutation. Tn. 
Thus any Number lacking 1, in oppoſition ro any 1 thereof, can make but ſd 

many intermixt Changes as there be Units in the whole Number given.: but in 

oppolition to 2, 3, or more, order their Changes accordingly, by multiplying 

the whole Number into thoſe Tabellary Numbers, only as the given Number 

lacks 1, take the Numbers in the Table to 1 leſs than the Number given: As for 

4, they muſt be 3, 3; for 5 the next Numbers, 4, 6, 4; and for 6 the next, $, 

10, 10, 5, Cc. that is ſo many of the Tabellary Numbers as will ſerve for the 

Number of Parts. 7 ns 000000 
Example, Suppoſe in 5 Numbers any 4 of them will find out the other i, or Example. 

any 3 of them the other 2, or any 2 of them the other 3, or any 1 of them the 

other 4: how many intermixt Changes there muſt be in any or all theſe Caſes is 

the Queſtion ? „ 


For Reſolution, 5 diſpoſed with his Parts and Complements, ſtand thus: 


$97 


- 


. Parts. 4+ $32.1 
Complements 1 : 2. 3. 4 
Then 4 to 1 cannot change; therefore 1 multiplied by 5, the Number makes 55 
the Variety of Rules or Operations that muſt be in that Caſee. 4 
But if any 3 of 5 be given, to find any of the other 4; then any 4 Numbers 
conſorting but 3 together at a time, making 4 Changes, this Tabellary Number 
4 is to be multiplied by 5 the whole Number: So ſhall 20 be the Number of Chan- 
ges or Rules neceſſary for the finding any of the other 2 deſired; as was before 
evident both in the Chapters of 4rithmetical and Geometrical Progreſſion . 2 
If 2 of 5 be given, to find any of the other 3: Then becauſe any 2 of 4 aſſo- 
ciating together will make 6 Changes, this Tabellary Number 6 ſhall be multiplied 
by 5 the whole Number, and the product 30 ſhall in this Caſe be the Number 
of Changes or Rules requiſite,  _ VVV 
Laſtly, If any 1 of 5 will find out the reſt, then doth 1 match himſelf 4 times; 
This Tabellary Number 4 therefore is to be multiplied by 5, and the product 20 
is the Number of Changes deſired; and the whole Proceſs appears thus; 


Parts of 5, the whole Number given ——————z. 3 C14 
Complements of the Parts to 5- —— . 2.3.4 
Varieties of the Parts to 1, or Tabellary Numbers — 1. 4. 6 4 
products of the Varieties by the whole Number 5 . 20: 30. 20 


Hence notice came to be taken, how many Weights were neceſſary to weigh What Weights | 
any aliquot Number of Pounds by: As to weigh any even Number of Pounds be- wil weigh cr. 
tween 1 th and 40 Þ; take 400 eights in triple proportion continued, as 1; 3, 9, %. perth og | 
27, which make up the Total 40; and to weigh thereby 21 tb, put 9 to the * 
thing weighed, and 3 and 27 to the Counter-poiſe.; For 3 C27 ο = , &e. 

So to weigh any aliquot Number of Pounds, between 1 fh and 121 th, take 5 
Weights in like Proportion, as 1, 3, 9, 27, 81, Which make together 121. ; 

The beſt Demonſtration to prove the Truth of both Sorts of Changes, is to Piaf of Tranf 
take Letters or Species, and place them orderly in their Places or Counter-places mutadon. 
as the Caſe requires. So the ſimple Changes in 4 is ſeen to be 24, and the Inter- 
mixt 4, 12, i2, as hereafter followeth. —_ 5 


U 


Simple Changes in 4. 


| 1 Fare e d. a. b. c 
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CHAP. VII. Anatociſm. 


Anatocifm. O cloſe up this Part of continued Proportions, comes in the latter Brood of 
I Geometrical Progreſſion, a Child more like the Father than the former of 
Trans „„ 0 b 
Wrence derived. Anatociſm, derived from «vx and ie, importeth a bringing forth, renewing 
How taben. OT increaſing, is here taken for the annual Increaſe of Intereſt or Uſury; and 
Tnclsdes both In- under the Title of Intereſt and Annuities commonly paſſes in moſt Authors, be- 
tereſt aud Au. cauſe Propoſitions of both have their Reſolutions near of kin to each other, and 
* are proper enough to be joined togethner. VVV 5 
Intereſt what. Intereſt is the Sum reckoned for the Loan or Forbearance of ſome Principal 
Principal what. Sum lent for a certain Time, according to ſome certain Rate, and therefore cal- 
led Principal 


, becauſe it is the Sum that procreates the Intereſt, or from which 
the Intereſt is reckoned. _ _ 5 


Intereſt the ſorts, Intereſt is twofold, Simple and Compound. | | SALCOD os 
Simple Intereſt Simple Intereſt is counted from the Principal only; and ſo the Rule of Three, or 


what, and how Rule of five Numbers before ſeen, being ſufficient to find out at any Rate, and for any 


ſound, Time whatſoever, . any Portion of Simple Intereſt required, no further inquiry is 
to be made thereabouts here. 8 | „ 
Compound Inte. Compound Intereſt is that which is counted from 


ret, what. reſt forborn, called alſo Intereſt upon Intereſt. 


Anuitizs, what, Annuities, are yearly Paiments, or Annual Rents, palable Half-yearly or Quar- 
Why the Caſes terly : And their Caſes differ ſomewhat from thoſe of Intereſt, becauſe if an 
thereof difer Annuity be forborn, the Paiments increaſe as well as the Intereſt ; but if a Sum 


the Principal and Simple Inte- 


from Iitereſt. of Money be lent, that Principal only is to be reſtored with the Intereſt. _ 
me bs be noted In the Queſtions and Caſes concerning Intereſt and Annuities, is to be noted; 
in both. | j 


a Pg ſt. That the Learner be well acquainted with the five Principals of Geometrical 
pals of Cen. Progreſſion, and the way to find any 2 of them by the other 3, as before to be ſeen 
Prog. to be well in the 5th Chapter of this Part. | | | 
brown. 27. How by any ſort of Ratio, as well as Multiplex exampled in there, a Pro- 
2. Hm to on. greſſion may be conſtituted, which is to be done by this Analogy : As the Antece- 
25 8 dent of the Ratio, is to the Conſequent thereof; ſo is the firſt Term of a Progreſ- 
ion Geometrical, to the Second; and by conſequence ſo the Second to the Third, 
the Third to the Fourth, Oc. V | 
Examples, As if the Ratio were 2 to 5, beginning at 8: Then as 2. 5 :: 8. 20 the ſecond 
Term. And as 2. 5 :: 20. 50, the third Term, Cc. 


10 


So if the Ratio be at 4, 5, 6, 7, or 8 per Cent. As ſuppoſe 8, and the firſt Term 
of the Progreſſion be 5; Then as 100. 108:: 5. 5,4. And if of both Exam- 


ples Progreſlions be inſtituted, ſeven Terms thereof will be, as hereunder 
follow. | 


r = - yob 


1 Sand 20 ih 180 eos 1 8.7 3% 

| 2 20 | 2 | | 1 5754 . 

7 {2 391! 46S, bur S983: 41 2 
4 125 4 6, 29856 

$7 31255; "5! 6, 80244483 

818 781,25 1 e ieee, 
= 19534125 r 7593437161472 


zy. The Ratio of any former Term in a Series of ſuch continued Propor- 3. What the Ra- 
tionals, unto any of the Terms following, is equal to the Ratio of the firſt Term tio of ohe Tim 
to the Second, multiplied into it ſelf, according to the Diſtance of that latter another z. 
Term from the former. | Jo. 7: „„ 

As the Ratio of 5,4 to 6, 8024448, which is the Third from it, is as the Ratio of Example. 
100 to 108 triplicated, or as the Cube of 100 to the Cube of 108. 


(Crod) ö omen 
1000000 . 1259712 :: 5,4 . 6,8024448. 


4h, It is moſt convenient, firſt to reduce the Ratio of Intereſt, ſo that the An- 4. Ratio ie 
tecedent may be 100 or 1; and to uſe Decimals for common Fractions and Loga- Intereſt, bow beſt 
rithms for the reſt of the Work, becauſe otherwiſe many laborious Extractions of #2 be . 


Roots are required. + 1 6 | wie 5 1 | | 
As if the Ratio be of Pence I 4-4 + or of Shillings l 2 then for 1 the Ratio will Example. 

be as 100 to 106, commonly called 6 per Cent. or 6 on the 100: For 240, (the 

Pence in a Pound Sterling) to 166 (the Pence a Pound, and the Intereſt of that 


Pound in a Year at the ſame Rate): Or 20, to 21,2. is as 100, to 106; and 100 . 
106 :: I . 1,06 . So is 1. 1,06 . , and þ is procreated of the Penſion or 
Paiment « whatſoever it be at that Rate in one whole Lear. 55 

5ly, If the Paiment be half Yearly or Quarterly, that is, in Days 182, 5. or 5. To get the 
91,25 . For p, otherwiſe R, commonly called the Rate when the firſt Term is an Lg. of the Ratt 
Unit: let the Log. of the Yearly Procreat be multiplied accordingly by +4 or +or fo ” pm" 
7 or > : So the Quotient dividing the- Numerator by the Denominator, ſhall 2 
be the Log. of the Ratio for half Years or Quarters: or in Decimals take /q1,06. 
or /qq 1, 06 inſtead of . For it is vulgarly taken amifs, when half the yearly Vulgar Error. 
Intereſt is taken for the half Year, and the Quarter thereof for 2 Quarter of a | | 
Year : And though Simple Intereſt be commonly ſo taken, yet in Compound Intereſt 
it is not ſo, becauſe the Increaſe is continual from the firſt beginning to the end of 
Months, and ſo to 6 Months, and 12 Months. Then if the Increaſe in 3 or 6 
Months ſhould come to the Quarter or Half of the Whole, it would come to more 
than the whole at the Years end.. GE „ 
As let the Ratio be as 100 to 106, the Log. of 100 is 2,00000;00000 3 the Log. 
of 106 is 2,025 30, 5865 3, the Difference between them is o, oz 5 30, 58653, and 
this is the Log. of the Rate for 1 Year: And in like manner the Difference between 
the Log. of any Principal Money, and the Log. of that Principal, and the Increaſe 
or Decreaſe added together, ſhall be the Log. of the Rate for 1 Year. And ac- 
cordingly this Difference multiplied or divided as the Caſe may require by the 
Time or Term, be it Years, Months, Weeks or Days, may not unfitly be termed 
the Log. for the Time, ſeeing it performs the Office thereof: ſo for 2 Years it 
muſt be multiplied by 2, for 3 Years by 3; if for +a Year by , for + by 2, for 
a Month by r, for a Week by 32, for a Day by 22, according to the Time re- 
Wired, | 


Example, 


n Rate at 6 1. per Centum. 
2,00000,00000 . Log. of 100 J. Principal. 
2,2530, 58653. Log. of 106 . Principal and Intereſt, 
0,02530,58653 . Difference or Log. of the Rate for 1 Year. 
0,01265,29326-. Log. of the Rate for + Year. —_© 
0,00632,64663 . Log. of the Rate for + Year. 
0,0210, 88221. Log. of the Rate for a Month. 
0500048, 5317 . Log, of the Rate for a Week. 
o, 0006, 93311. Log. of the Rate for a Day. 


7 


58 Lutoen. IIb. W.aparlll. 
5. De Number Gly, Becauſe in theſe Progreſſions, the Number of Ratio's is leſs by 1 than T, the 
of Ratio , d Number of Terms or Paiments, the Number of Ratio's ſhall be 1—1. And 

Kar 1 if a be the firſt Paiment and 1, then the Log. of þ multiplied by T—1 ſhall be 
ſerved, the Log. of o the laſt Term; and the Log. of þ multiplied by T, ſhall be the Log. 

of go, that is, of © multiplied into himſelf according to the Number of paj. 
ments, and &—1 ſhall be the Intereſt of the firſt Paiment : But if « be no Paiment 
but the Principal Stock put out to Intereſt, then ſhall po be the laſt Paiment for 
the Increaſe of '« forborn ſo long time. | | | 


Example, As ſuppoſe a Progreſſion, whole Ratio as 1, to 1,96, were inſtituted thus: 
| _ 4 +» ko n | | | | 
„„ „06 
eg 1,1236 


gc . 1191016 
Eq. 1,26 247696 1 
2 J56370929 i 


Then if þ be the firſt Paiment, the ſame Number ſhall be both of the Rates and 
Paiments, of which the Fourth ſhall be 1,26247696 for ©, and accordingly T 
ſhall be 4 : but if « be the firſt Paiment, the ſame Number ſhall be both of the 
Terms and Paiments, of which the Fourth ſhall be 1,191016, for o, leſs than the 
other by one Degree, which being multiplied by þ, ſhall give the Sum 1,262476g6 
for g. and ſoſhallT, begs, I 6 IEP 

And by Logarithms, if « be the firſt Payment. 


©,02530,98653 . Log. of Þ=1,06 
Eg 4 . T—1 e 
510122, 34612 . Log. of 6= 1,26247696 
0,25 30, 58653 Log, of þ = 1,06 
: "Nh 1 | 
0,12652,93265 . Log. of po=1,3382255776. 
The 5th Term if g be the Firſt. 


7. Meret it Iny, Wherefore p being procreated of « the Penſion, or 1 J. let out at Intereſt 
the 2 firſt Theo- according to T, there ariſe hence theſe two Theorems, and by marking Quzntam- 
8 libet Summam librarum, or any Sum of Money imployed with Qfb. may briefly be 


expreſſed in Species thus: 


Species Qtb, for 3 Let out. i l 
we — Theor. 1. 1. P:: Qt . Qtb with the Gain according to T. 
1. 7 h 5 
| e by Theor. 2. Po. 1 J.:: Qtb and Gain according to T. To the preſent Value. 
Example. For in the foregoing Inſtance, becauſe 1 to 1, 26247696 is as 1 to the 11. let out, 


and o, 26247696 the Gain let run for 4 Vears: It ſhall be on the contrary, that 

1, 26247696 to 1. ſhall be as 1 J. let out, and the Intereſt let run for 4 Years, to 1. 

the preſent Value. | 
Otherwiſt, But if Þ be the firſt Paiment, then ſhall po accordingly be & the laſt Paiment, 


& being none, or > multiplied into the laſt Paiment where a is the Firſt ; and then 
the Theorems ſhall be thus : 8 


| 85 Let out. | ate. | 
Theorem . Thbeor. 1. 11. G:: Qib . Qth with the Gain according to T. 
Thecrem 2. Theor. 2. G. 1 I. :; Cb and Gain according to T. To the preſent Value. 
8. Whence two Sly, Foraſmuch as FE that is, Fae —=27 the Sum of all the Terms of 
other Th 8 : Dom ; —_ 
. "the Progreſſion (whoſe laſt is c)), and is therefore the Procreat of 1 J. Paiment let 


run according to the Number of Terms T. Hence ariſe 2 other Theorems. 
Theorem 3, Theor. 3. P-. E= I:: Qth. Penſion let run according to 7. 
| To the Penſions with the Intereſt to be paid in the End. 
rheorem 4. Theor. 4. EE 1. f:: Qth to come according to T. ä 
f „ To the equivalent Penſion to be paid according to T. 
Example. For in the Inſtance above, ſeeing (-i that is) 0,66 dividing (6@—1 that 
1 is) o, 3382255776, the Quotient ſhall be (Z that is) 5, 53709296, the Sum of 
the Progreſſion. And becauſe o, os to 0, 3382255776, is as 1 J. Penſion let run 5 
Years to 5,3709296, the Penſions and Intereſt for forbearance then due: If 


ol 
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' Theorems, and Explanation thereof, 


Time being tedious and troubleſome. 


Chap. VII. Anatociſm. 191 
ſhall be on the contrary, that o, 3382255776, to o, os, ſhall be as 5, 6379 196 
(that is 1 J. future according to T) to the equivalent Penſion, viz. l. 
And according to the firſt Paimenr ſo is o, and Þ@ to be accompted, and _ 
theſe Theorems to be underſtaod and altered, às Was above obſerved il the two o 
firſt Theorems. | | | | — — iin v1.5 | 
- gthly,” Seeing pb is procreate'of 1 l. let out according to T: And HOLT gu Whine 40 
r Dpvigngt od on ,mm95 {1 $971 0 nig74%) DE hal, two other Thegs - 
is the Procreate of the Penſion, of 11. let run according to T; which in ready ten- 
Money equalleth the, Price of the Penſion: n MT. 
OE ie ON Bias ak, 
Say eo. 1]. tf: — ... Whence therefore according to T,. ſh 
d 6 „„ Some, cy | 5 ah, 15 * 5 


. 


—— the Price of the Penſion be procreated. Hence alſo ariſe 2 Theorems, 


; & 4 


Theor... 5. 1 in . .I.: Q Penſion according to T. 

IJ the Price of the ſame in ready Money. 
IT To the Penſion to be bought according to T7. 

For in the former Inſtance, 1 (being o, o6) multiplied in g, (which is Exatuples + 


. Theorem 3. 4% 


* 


* 


1.338225 5776) makes o, o80293 5346 56. And becauſe o, 80293 5346 56 to 


„3382255776 (that is 1) is as 1 J. Penſion in 53 Years to 4, 212364 (the 
Price thereof in ready Money); it ſhall be on the contrary, that o, 338225 5776, 
to o, o80293 5346 56, ſhall be as 4, 212364 paid preſent for the Annuity of 1 J. 


bought for 5 Years. 

And in theſe, as in t 
cording to the firſt Paiment: And 1 r J. Is taken for Qtb in every of the fix 
T1, for Annuities of greater Value, multiply 

the 4th Number, or Number found, by the Aualagy, by the Number of pounds 
employed: Or let the Third in the Analog) be the ſame Number. And for 


Example-ſake, further followeth the Work of a Penſion for 10 Vears, payable Farthty Exatts 
_ Half-yearly, at the Rate of 6 per _ 


; 


Cent. that 18 t to I 065 and T. the Number of ple; 
Paiments 20. q A219 0-10 912] 211 193ts H 0070 
C04 301 00-5 1023 . nl noa 5793650 YA 3x7 THEO. 
Log. of 1, 06, is. 9,92530,58653 , Py 
CF Ie 


. 14 1 5 y 75 33 T. 5 $ £0 * 
2, 0,01265,29326<.' Log. of p===1 ,0295, &c. 
DSA, 5531-3 19643 20. 1 renne TOUT? 


, 25305, 86530. Log. of po = 1,7908, Kt. 
2 2247129217111. Log. of . — 1e, 0295, &c. 
2227243520364 , Log. of p—1 in . 
_ 158981 2515757 Log. of E 1 , 7908, &c. 


It is therefore — 1, 89812, 15755 
nne þ . 
1517376, 98644 Log. of the Price 14,922 ＋L for 1 l. Penfioti; 


—— —-— 


And —257 eit | 
—1,89812,15755 , . J. . 
2, 82623, 01356. Log. of the Penſion 0,067023,for 1 1, Prite. 


To theſe found Logarithms, add the Logarithm of Qtb. 

Or multiply thoſe Values found by Qs. | 

1othly, Queſtions both of Intereſt and Annuities, as others in Geonietrical Pro- 10. Queſtidns, 
greſſion, (upon whom their Reſolution depends) may be varied many ways: So 10 be varled 
that the finding of the five Principals of a Geometrical Progreſſion; before ſeen in the“) 99%. 
Chapter thereof, and the true knowledg of the ſix Theorems laſt above-men- n what the 
tioned, are ſufficient to reſolve any Propoſitions coricerning them; the Princl- erk depends, 
pal Varieties whereof follow, firſt diſtinctly, and afterward intermixt ; and in 


both are chiefly wrought by Logarithms, all other Ways for any conſiderable 1 2 by L 
| garithms. 


5 1 — Taoucbing 


Thebrem : 


as in the 2 Theorems laſt before, let © and g be underſtood ac- 2 
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ee reſpefceth] four Things: By apy three of: which given the 


tereſt, what co other may be found out. 


be noted. 


I: Tue Sum to 


be recti ved. 


What it agreetßʒßh 


aud anſwereth 


led. 


2. The Sum lent, 


What it agretth 


and 16 avg 
to, and how 
called. 


3. The Rate. 


What it an- 
ſwereth to, 


4. The Tiint or 
NN 


What it anſwer- 


ttb to. 


prop. 1. To fiid 
1. San L be 


oY 200 l. fer- 


born 7 Tears, 


what it comes to. 


Anſwers 


By Decin l. 


B; tie +? 
Tat em. 


to, and bow cal» 


5365 44 


certain Time or Term, to be received with Intereſt upon Intereſt, af- 


ter a certain Rate: This anſwereth to ©, or the Second of the five 


Principals in a Geometrical Progreſſion, and agreeth with the firſt Theo- 
rem, and is ſometime called the Far 1 


4. The principal Sum lent, or ready Money to be paid for a Sum of Money 
to be forborn a certain Time or Term, with Intereſt upon Intereſt; af- 
ter a certain Rate : This anſwereth to *, or the firſt of the five Prin- 


Theorem, and is ſometime called Abatement or 8 and ſome- 
time Diſcount. | 


The Rate, treading; to kg "FE the principal sum lent or 1 in- 
creaſeth or decreaſeth, as the Queſtion concerneth Profit or Loſs. 


This anſwereth to R, or the Fourth of the five e pred in a A 
trical Progreſſ on. 4 | | 


. ö 
4. The Time or Term in ubich the Increaſe of Do is. to be, whe- 
6585 Vears Aer Months, Days, or What elſe. 


by T, or N, e to the TAGS. ol _ five any in 4 Kn 
trical 'Progrelſion. 


of tion 1. To know what Sum N to be pal for a a Sum forbora a certain 
Time, or Term, at any Rate, with Compound Intereſt 


As to know what Sum ſhall be paid for 200 . forboran Years, with Intereſt | 
upon Intereſt, after the Rate of 61, per Cent. per Annum Or what comes 200 4. 


to in 7 Years, by Intereſt upon Intereſt, at the Rate of 6 on the 100 ? 


Anſw. 1. 300,726, and ſomewhat more: For ſeeing here is given &. T. R. to 
find o. that is &. 200. T. J. and R. as 1 to 1, 6, the 300, 726, Cc. may be 


found by the former Rules in Progreſſion, only there the Ratio was figurate to 
T —1, but here to T, as by the Decimals  apprareth. | 


1 — ee hf gs | 2 
J I 187816 | 
1,2624769 100 1 
„ e eg 
| 1,4185t9t12256 _ CE 
N 10 . 1530363025899 36 
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„ 287258 @ | 


2, "ENG ů 


wy by the firſt Theorem. J | 
, 5036 3025899136 ® * 200 - 309qpu60j17B27a2s. | Suda 6] 


* 
FN A. * 1 
. ys + I. C32 
©, 
7 ! 44% 
* 14 ; 
Or 
* - * 3 
4 * £5 4 5 kw 
[10] 
+ ww 


1. The cum or n of any principal Sum lent or un ths, 2 


cipals in a Geometrical Progreſſion, © and agreeth with the ſecond 


Ibis marked # 


"4 
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1 


To the Product o 


Intereſt in 1 Year) multi 
add the Log. of the Sum ſo lent or forborn. 


2,00000,00000 . Log. of 100 
2702430538653 


Or thus the common Way, 


© 


lied by the Term or Time 


— — — — 


Produt 


Sum | 


5 7 
5 2,30102, 99957 
2427817710328 
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1 31497235200 
| 232495392000 
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267841155 A 
1,06 405 


1695570853770 


| 2696451 11552000 1 
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 283,703822451200 


1,06 


* 2 * 5 


— — 


13483200 FOTO: Fu 


1702222934707200 * 
| 


28370382245 1 2000 


300, 2605179827200 | 


by .{,,” or the Log. of the Month by 5 
by 45 and to theſe is to be added 


The Work by N is both eaſy and ſpeedy thus: 


the Log. of the Rate (which as aforeſaid is the Difference by Logerithinl, 
between the Log. of the Principal Money, and the Log. of the Principal and Simple 


\ Gall the Log for the Tims) 


Log. of ice 


Difference Ar 50 66 5 0 Ws, of 1,06 . KR or the Rate for 1 J. for i Year, 


12 of 1,5036, Ge or Log. for the Time. 


Log. of 200. K 
Log. of 300, 726, Cc. 0. 


if the fame Sum of 200 l. were forborn only for half à Year, then half the Dif- Example 
terence or Log. of the Rate ſhall be the Log. 


Log. of 200, ſhall be the Log. of 205,91, 
reckoned at Hayes Intereſt. 


Nee Log. for + Year. 
2,30102,99957 +« Log. of 200 


2,31368, 29283 . Log. of 205,91, Oc. 


If the Sum of the former Example be forborn 3 Vears 5 Months and 4 Days: r ranpli for 1 
then Arſt the Log. of the Rate is to be multiplied for the 3 Years by 3, and then fears, tb, 


, and then by 2, or the Log. of the Day and 4 a 
ie Log, of : 200, * 


for the Time, which added to the 25 Tar. 
c. and not full 206 . as is commonly 


7 | 


O 


5 


e. 
. 


0 — ———— » — —(ůͤů— — — — 
o 
- . 


2 
rr 


534 : Auatbein. ib. IV. Par In. 

dn en S | S 53 - Log. of me R Rate! in 1 Year: , 201nino? $43 eur; 10 
| ny PP - | , . Years. 00, 1 | | | 1 8 

> '__ ©,07591,75959". Log. for 3 Years: 
3 5 0,01054,41105 . Log. for 5 Monchs | 

- 0,00027,73244. Lag. for 4 Days. 
1 85 ©, 08673,90308 . Log. for the T ime; 

2,30102,99957 . Log. of 20 

2 238776,90265 Log. of 2445213, xe. 


I the Rateht If occaſion be to accompt the Intereſt at an "onuſual Rate, or the dum for which 


11% l, o the Intereſt be reckoned be an uneven Sum; there is no Difference in the Method 


dun uneven, of proceeding from the former, but alike eaſy by Logarithms. 


Example. As if 561. 135. 6d. be forborn 4 Years and 8 Months, and Compound In- 
| tereſt be reckoned for the forbearance after Sac —_ of * 10 f. per Cent. the 
Sum to be paid will be 1. 72,7617, Ge. 


2 „02325, 24596 Log. of 105,5. or 105 105. 
2 20000, 0000 . Log, — 
0,02325,24596 . Log. of 1055. the Rate. 


0,09300, 98384. Log. for 4 Years... 
0,01550,16397 . Log. for 8 Months, or 3 of a Year. 
o, 10851, 14781 . Log. for the Time. 

125339715288 Log. of $6,675 . or 561. 135. 6 d. 
128819055 30069 . Log. of 72. 7619, &c. 


Erample in « If the Rate le more unuſual, as at 51. 105. for 56 4 13s. 6d. per 3 
more unuſual 


= and it be deſired to know what 981, 105. G d. would amount to after that Rate 


in 3 Years an oh f and 10 Days; the Operation will be in like manner, but * 
wile than by theſe of Logarithms extraordinary Difficult. 


56:13 :6 K Log. of J. 62, 175, or 621. 035. 6d. 
510: o 5339/1 5288 , Log. of 56, 675, or 56. 13. 6. 
G2 2 03:6 6 © ,04022,42651- . Log. of the Rate for vr Year, 
0,2067, 2795 3. Log. for 3 Years. 
6,0201 21325 . Log. for Year. - 
0,00110,20346 . Log. for 10 Days. 


, 141 88,9624 Log. for the Tims.;; .-- v7 
21,9935 9935444435, Log, of g8,525.or 981. 10s. 6 4 e 
21354373409 Log. of 36,5945, G62 n; Joo) 2:4 paaw 


| Prop. 2. To find Prop. 2 To know what Sum in ready Money ought to be paid for a. Suu 
the ready aon. Money to be received after a certain Time or Term, by Compound Intereſt. 


O. o/. zo As to know what 1. 300,726, @c. to be paid'7 Vears hence is worth ready Mo- 
&c. payable 5 ney, at the Rate of 6 J. per Cent. per Annum. Or what Sum in 7 Years did amount 
rg der, to J. 300,726, Go. by Intereſt upon Intereſt, after the Rate of 6 on the 1. 
patho wor Anſw. 2001. For this being the Converſe of the 1ſt Prop. here is o. T. R. given 
i to find &, that is, G. 300,726, Cc. T. 7. and R. as 1 to 1,06, and fo as before 
noted Prop. . only figurating the Ratio to ils Ma be found by the former Rules 

By Progreſſion. in Progreſſion, or the ſecond Theorem : or 1,5036 3025899136 , 1 :: 
By the fend 209, 726051798272 . 200. But the work as aforeſaid, being, moſt caly by Logz 


Th 
8 en rithms, the Rule thereof is thus: 


 Subſtra® the Log. for the Time out of the Log. of the Sum to be paid. 
2 ,02530,58653 . Log. of 106. ct} 40 80 
2500, 00 Log of 100. | Sq; 973951 


0. 925 30,58653 . Log. of 1,06, the Rate for 1' 1. in 1 Year. 
1 Years T. 10 
0,17714,10571 . Log. for the Time. or 110363, oe. 
2,47917 10528 * or popes Ge. 6. 


————— Rd 
—_ — —  — 


Thus whatever Rateor Time of ee it be, when the tos for the Time 


is gotten, let it be taken from the Log. of the Sum to be Paid, if Increaſe be ac 
compted. | As 


1 
For other F atts 
„ lines. 


Chap. Vi Anatociſni. | 535 
As l. 244,21 3, Ge. will be payable at 3 Years 5 Months and 4. Days hence; er Tet for Fas 


it may be received preſently, if allowance be made for the Time of Tee 

the Rate of 6 per Cent. per Annum : what will be payable in ready Money? 
Anſw. 2001. For tlie Log. for the Time 0,0867 3,90 * gaben from the 1 ; 
15 24432133 Ge. will leave the Log, of 200;" ©. 


0,025 30,586 53 Log: of the Rate in 1 Year: 
Ain I 
; . 
65,7591, 75959 . Log. for 3 Years. 
| 0,01054,41105 « _ for 5 Months: 
7 9500027223244. Log. for 4 Days. 
| 0,086 7200308. : 'L "Lab for the Time. 
2238776, 90263 Log. of ante Kc. 
2,30102,99957. _ - - Log. of 200 


But in all the Queſtions found in other Authors under this Propoſition, i there E#anjlt 1 
have been a Loſs or Decreaſe, the Log. for the Time ſhall be added to the Log. _ 
of the Sum of Money not loſt, 
As 200 l. is remaining at the end of 7 Years, by Loſs or Diſcount, after the 
you of 6 per Cent. per amm. what was the Sum at the beginning of the 7 
Ars ! 
| Anſw. . 300,726, &c. 


0: 025 30 55655 4 105 of the Rate 1 in i Yeat. 
2 a> Years. bots 


0 7771410571 Log. for the Time. 
2530102, 9997 . Log. of 200. 


2547877, 1%8 Log. of 300,726; &c. 


And belle this Propoſition i is converſe to the Firſt, (as before noted) the This ſecind Pros 
Kefoiation of this laſt Queſtion is done by the firſt Propoſition. And if under poſition convent 
the firſt Propoſition ſuch a Queſtion as this had been ſet, viz. 1. 300,726, &c. is ib tht rf 
to be received at the end of 7 Years; but loſing the Compoiind Intereſt at 6 
per Cent. it will be paid . what ſhall be paid for the ſame at preſent ? jy, Queſtions 

The Work by this ſecond Propolition, as above; l appear to be 200]. So as are proper to 
Queſtions like this laſt are proper to this Propoſition, = thoſe like the other to both. 

the firſt Propoſition, however tranſpoſed in other Books. 


Prop. 3. To know after what Rate apy Sam hath incteaſed or deren by prop. 3. Te find 
Compound Intereſt in a certain Time or ferm. the Rate, 

As to know after what Rate 2001. in 7 Years will increaſe td 1. 300,726, &C. Q.0ſthe Rite by 
Or ſuppoſe 2001. by Intereſt upon Intereſt in 7 Years did amount to }. 300,726, w kr 200l.in + 
&c. what was the Ratio compared to 100? Tears increaſed 

Anſw. 61. per Cent. per Annum. And ſo by the former Rules in Progreſſion may L ar, 
be found, here being given &. G. T. to find R. that is &. 200. G. 300, 726, &c. * 
and T. 7. For 200. 1 :: 300,726, &c. 1, 5036 30, &c. differing from the way 3 Progreſion 
there only in this, that here the Number found by the Analogy, is the Ratio figu- 
rate to T, thereto T—1, as before noted in the two precedent Propoſitions. 

By Logarithms the Work is thus. Divide the Difference of the Logarithms of B n 
the two Sums propounded, by the Term or Time given; to the Quotient adi 
the Log. of the intended or ſuppoſed Antecedent of the Rate, and the Total 5 
ſhall be the Log: of the Antecedent and Conſequent: Then deducting the abſo-; 
lute Number of the Antecedent, from the abſolnte Number of the other, the Re- => 
main ſhall be the Rate deſired: 


2,47817,10528 « Log. of 1. 300,726, &c. o. 
230102, 982 Log. of 200. «, ö 
WO 12714710571 Difference, or LGg. fot the Time. 

7)? 0,02530, $8653 13 Quotient, or Log. of the Rate. Ro 
2,00000,00000 . Log. of 100. Antecedent of the Rate. = 
2,02530,586 $3 » Log. of 106, Antecedent and Conſequent: | D 

6. on 100 the Rats- 


” . 5 K 0 | if 


j ker, &c. 


5 Anatociſm. Lib. V. par. Ill. 


{the Tine been If the Term or Time given, belides the whole Number 


of . Years, be ſome odd 
{ofa a: Parts of a Year, as hal 


half a Year, a, Quarter, Months, Days, or, fuch-like, then 
reduce them all into one Denomination ; and as a Fraction, with 365 (the Days 
in a Year) &c. abbreviate them to their leaſt Terms; and thereby, or rather 
by the Decimal thereof, divide the Log. of the Difference as above. 
As if it were deſired to know after what Rate 200 J. in 3 Years, 5 Months, and 
4 Days, willincreaſe to 1.244,203,@c. Becauſe the Time feduced into Days will 
not be abbreviated, but both Termsthereof large, the Decimal is rather to be 
choſen, which is 3, 427625 36; by which che Diſterence divided maketh the Quo- 
tient, ate, 3 e [7 


2,38776,90265 TE Log. of I. 244, 213, &c. 
2530102, 99957 Log. of 200. - 
3,8673. 90308 Difference. 
5 70, 02530, 58653. Quotient. | 
. 2,00000,00000 . Log. of 100, Antecedent. 


—— — —-— 


Example. 


220233285353 . Lg. of 106, Antecedent and Conſequent, 
, | | 6. Rate. 9 1 0 


1 h Prop. 4. To know in what Time or Term a Sum of Money will increaſe or de- 
Term. creale by Compound Intereſt, to a Sum propounded according to a certain Rate. 
Qooſthe Time As to know in what Time 200 J. after the Rate of 6 per Cent. per Annum, by 
which 200 l. in. Intereſt upon Intereſt, will increaſe to J. 300,726, &'c. or when will 1. 300.726, 
Tea g gc. Ce. be payable for 200 J. lent, after the Rate of 6 J. on the 100 f Fl” 
300,926, cc. Oc. be payable for 200 J. lent, after the Rate of 6]. on the 100 for a Year? 
Anſwer. Anſw. At the end of 7 Years after the Loan, as may be found by the former 
Buy Progreſſion, Rules in Progreſſion, with a little Difference, for here is given &. G. R. to find 
I.. that is, &. 200. G. 300,726, Cc. and R. 1,06. So 200 multiplied by 1,06 
till 300,726, c. be produced, the Number of Multiplications 7, is the Number 
deſired; For 1 needs not be added as in Progreſſion. The Work is ſhort by Lo- 


garithms, thus. 


- 


8 Lagarithas: Divide the Difference of the Logarithms of both Sums given by the Log. of the 
' Kate; and the Quotient ſhall be the Number deſired. By : #17201 


2,47817,10528 a” Log. of 1. 300,726, & rc. 0 
223019299972 . Log. of 2000 
0517714, 05 1 . Difference, or Log. for the Time. 


—ä—ͤ— — 


Log. of the Rate o, oz 5 30,5 8653 (7 Years T. 


1 after the Diviſion any Thing remain, divide that Remain by the Log. of the 
— Rate for a Month: And if upon that Diviſion any thing remain, divide it by th « 
| Log. of the Rate for a Dayxp. 415 : yg = 


7's As 2001. hath increaſed to I. 244, 213, Oc. and I deſire to ber * what Time 
Examples it hath ſo increaſed by Compound Intereſt, after the Rate of 6 per Centum per 
1 Anſw. In 3 Years, 5 Months, and 4 Days: For after the Firſt Diviſion, which 


bringeth 3 Years in the Quotient, there is left remaining 1082, 14349; this di- 
_ vided by 210,88221, the Log. of the Rate for a Month, bringeth 5 in the Quoti- 

ent, and leaveth remaining 27,73244 3 which divided by 6,93311, the Log. of 

the Rate for a Day, giveth 4 in the Quotient. Fo 5. 


2,3876, 90265 Log. of J. 244,21 3, CC. 
2,30102,99957 . Log, of 200. 


o, 8673, 908 Difference. 


2539,58653\ 22088222 \ 9 
9 8 rs a | ; Touching 


1 


= Touching Apnuies iind ly N Of Annuities, 


3 _ b AS | hed he what to be na- 
Annuities reſpect 5 Things, by any 3 whereof the other may be found as before l. 
in Progreſſion. + —— | =_ = _—_ | 
1, The Sum, or Arrerages of the. Rent of a Leaf, or Annuity, or Penſion 1. Tie Aa. 
forborn a certain Term or Time, to be paid with Intereſt upon Intereſt ** 
after a certain Rate. This anſwereth to the fifth of the 5 Prin- 
cipals in a Geoneetrical Progieſſion, when the Anwi is propoſed as the firſt ; Mt it agreeth 
otherwiſe it an{wereth to & or the ſecond Principal, when the ready Money and anſweretb 
or Price is given for the Firſt, and agreeth with the third of the 6 Theorems “ | 
in this Chapter. a, ͤͤÜéÜö[Q 8 | 
2. The Sum or Price, which in ready Money wilt buy or purchaſe an Annuity 2.Th Price, 
for a certain Time or Term, after a certain Rate by Intereſt upon Intereſt ; | 
this anſwereth to a, os the firſt of the 5 Principals in a Geometrical Progreſſion, What it agreeth 
where the Arrerages are propoſed as the Second, and agreeth with the 5th of me anſwereth * 


* 


the ſix Theorems abovemetitioned. - TT 5 
3. The Annuity or Penſion that any Sum of ready Money will buy or purchaſe 3. Tu 4muity 

for a certain Time, after a certain Rate with Intereſt upon Intereſt. This an- 9 e 
ſwereth to a, or the firſt of the 3 Principals in a Geometrical Progreſſion, where _ Ay denn 

the Arrerages are propoſed as the Fifth, and agreeth both with the 4th and ;,, | 


laſt of the aforeſaid 6 Theorems. | 


4. The Time or Term any Annuity or Periſion; after a certain Rate by Com- 4: Th! Time or 
pound Intereſt, may be detained to amount to a Sant propounded ; This * PP) 
marked by Tor N, anſverethto the Third of the 5 Principals of a Geome- ub. 
trical Progreſſion. 1 $: LL 


* 


creaſe to a Sum propounded ; this anſwereth to R. or the fourth of the 5 Whati: anf. 
Principals of a Geometrical Progreſſion. eee e, eg 
And according to the different State of the Queſtion, under one or other of 

theſe Claſſes, is Reſolution attainable by ſome or other of the Rules proper there- 

to: For as before in Progreſſion, one of theſe 5 being fought; the Queſtion may be 

varied 4 ſeveral Ways; and where the Data are all of thoſe 5 Principals, the 
Rules there may be uſed with what alteration is neceſſary for Fractions and De- 

cimals : otherwiſe becauſe the Second of theſe is none of the former, ſome new 

Rules will be neceſſary, wherefore all the Varieties ſhall be exampled in. ns 
Propoſition 1. To know what Sum of Money ought to be paid for the Arrerages prop. i. 7o find 

of Rent reſerved upon a Leaſe, or for an Annuity or Penſion forborn 4 certain the Arrerages. 

Time or Term, after a certain Rate by Compound Intereſt. 1 aan 
The Data for the Reſolution of Queſtions under this Claſſis, will be either,  Paraunder tht 


3 g 5 | firſt Prop. 
2.. 3. 4. The Price, Annuity, and Term. | 
2 . 3 . 5 « ThePrice, Annuity, and Rate. 
2. 4. 5 Ihe price, Term, and Rate. 
or 3. 4 + 5. The Annuity, Term, and Rate. 1 


y 


their retrograde Otder. F laſt eaſe 
Variety 4. If an Annuity of 51. per Annum be detained 7 Years : what will the variety a. 
Amount thereof be by Intereſt upon Intereſt, after the Rate of 6 J. per Cent. per Q of «* per 
Annum or what are the Arrerages of an Annuity of 5 . a Year with the Annͥum, for- 


1 | „ : bo of > dong Tears, 
Compound Intereſt, after the Rate of 6 on the 100 for a Year forborn 7 Years : what it comes 


Anſw. 1. 41,969188249280 : for ſeeing here is given the Annuity; Term and to. 
Rate, ore, T. R. 3 of the 5 Principals of a Geometrical Progreſſion; to find Z. Anſwer. | 
that is, &. 5. T. 7. and R. 6 on the 100, which is as 1 to-1,06 by the Rules in #) Progreyior, 
= third Propofition for finding the 5th Principal there, 41,969; Cc. is found 

us ; | "8 | Ye | 


5. The Rate by which any Annuit or Penſion hy Compound Intereſt did in- 5. The Rate. 


The laſt being eaſier than the firſt, ſhall be firſt in Example, and the reſt in 0fth/e 4, tht | 
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Oth>wiſs, 


Sum, as, 


By the third 
Theorem. 


By Lagarithms. 


9 


| Anatociſ n. 


5 


1,06 


30 


* 50 


5730 
1,06 


1%” 
$300 


56180 


1,06 


337080 
561800 


1,06 


35730480 
59550800 


12 


1338 6,3123840 | 


| 1,06 


3787430880 
| 6312384800 


{ 
„ * 


9 6911278880 


1,06 


401467673280 
669112788800 


I, 


7092595561280 
O6 


2555573369680 
7092 5955512800 


7. —— 


Sum of the firſt 7 Terms 8 


255181 $129495680 


8 


5518151 29495680 (41 29691 88249280, 
Otherwiſe by figurating the Ratio as in Pro 
herein, that here an Unit the Antecedent 


with I, 


And the third Theorem thus; 
* 5,5036 3025899136 :: 1 8, 393837649856 


But as before in Intereſt, 


garithms, thus; 


| Lib. IV. Par. It. 


c lleGim of the Terms, 4 


1 
3530 | | 
3,6180 
55955080 
6,1238480 
6,691 1278880 
75092595 351280 1280 


2 11 — 91 88249280 


— — 


greſſion alſo mentioned, but d 
of the Ratio i is to be added _ | 


I,191C16 
13526247696 


13382255776 e 


24188191 12256 
1;503630258991 36 
8,393837649856 


5 * Annuity. 


EET 


129691 88249280 2 Arrerages. 


e ih... 


41,9691 88249280. Z 


ſoin Annuities, the Work is "7 and ſpeedy in Lo- 


- 


9 


Chap. VII. A Auatociſnt. : 


To the Log. for the Time, add the Log. of > much Principal Money as at 


Simple Intereſt in 1 Year will raiſe ſuch an Annuity, and the Sum will be the Log. 
of that Principal Money, and the Arrerages; tlien ſubſtra& the Principal our 


thereof, and the Reſidue is the Sum deſired. 


The Principal Money that at Simple Intereſt, after any Rate, will raiſe the An. 
nuity propounded, is gotten either by the Golden Rule direck without, or rathet 
with Logarithms, as in the former Inſtance. If 6 1. require 1004. Principal td 
raiſe the ſame, then ſhall 5 J. require 83 J. 6s. 84 DI, od 
eee BOO) 235 4 * 89.2: 670 © 
Or, 2,00000,00000- . Log. of two © 35 wa 
— . Log.of F' | 
2,69897,00043 . Log. of 30 
0777815712504. Log. of s 
: _ 1,92081,87539 - Log. of $3,33333; Kc. 
Thea the reſt of the Reſolution is thus: 
2,02530,58653 ; Log. of 106, __. 
2,00000,00000 . Log. of roo 
0,02530,58653 . Log. of 1,06 : Rate. Rot þ 
6, 7714,1057/1 . Log. of 1,50363, Cc. Time or p 


1,92081,87539 . Log. of 83, 33333, Cc. Principal in 1 Year, ts 


— — ric ; . at Simple Intereſt. 
_ 2,09795,98110 . Log. of 125,30: 
3 3 41 296918; c. Z. Arrerages. 


** 


lacking 1, 
the Log. 


f the Arrerages deſired. e 
 —1,70211,18155 . Log. of o, 50363, Gr. Time — 1. or p@—t 
22,7781 5, 12504. Log. of o,os Rate —1. or p—1 
, 92396, 05651. Log. of 8, 39383, &. 
0,69897,00043 . Eog. f . Annuity. 


1,62293,05694 . Log. of 41, 96918, Ge. Z. Arrerages. 


Il the Rents or Annuities be payable Half-yearly or Quarterly, as moſt com- I iu pati 
monly they are; then after the Princ 


gotten, the reſt of the Work differs nothing from tlie former. 


51, Cc. Principal & Arrerages. 


ind to the Remain the Log. of the Annuity be added, the Sum will be 


Er if 1 Log. of the Rate lacking 1, be taken from the Log. for the Time iv. 


pal Money that will raiſe ſuch a Paiment is I H«-yearly o 
Auarterly. 


Io get this Principal Money, let the Log. of the Rate be halfed or quartered, Nu to git the 


according as the Rent or Annuity becomes payable; and for this Half or Quarter, Principal Many; 
get the Geodetical or Decimal as of another Log. Or commonly thus, enter the 

Table of Logarithms next after the Antecedent of the Ratio (neglecting the In- 

dex) with the halfed or quartered Log. till the next leſſer Log, to that propound- 

ed be found; and there by the Difference of the next Leſſer to the next Greater, 


and the next Leſſer to the propounded Log. the Geodeticals or Decimals ſought 
may be found, as in the Chapter of tlie Reduction of IO was taught. And 
to the left Hand of this Geodetical or Decimal thus founc to be p 

abſolute Number of the leſſer Log. in the Table exceeding the Antecedent of the 
Ratio lacking the ſame Antecedent : And this ſhall be the firſt Number of the 
Rule of Three, to find the Principal Money required, to which the Antecedent 
ſhall be the Second, and the Paiment propounded-the Third: Or if Operation be 
made by Logarithms, the Log. of that Geodetical or Decimal, with the abſolute 


Number prefixed as aforeſaid, ſhall be the Log. to be ſubſtracted from the Sum 


of the other two Logarithms. 


out, is to be prefixed the 


Example. The Rent of a Leaſe of 5/1. pet Amun, payable Half-yearly, is i & of; 1. pet 
Arrear 7 Years; what do the Arrerages thereof amount to, after the Rate of Ann. payable 


3 
* 


6 J. per Cent. per Annum by Compound Intereſt? 
Anſw. J. 42, 5873, Cc. For here the Log. of the Rate as before being 


o, o2530, 86 53 (becauſe the Paiments are Half-yearly) is to be halfed; and 


Half-yearly, 
what the Arrt4ti 
in Nears, 

Anſwef; 


with this half, which is 0,01265,293 26, if the Table of Logarithms be entred 


71. next 


2 4 nf 
L 


199 


between the leſſer and greater Logarithms found in the Table, giveth the Quo- 


be neceſſary, and Diviſion made by 423,70529'(the Difference between the Log. 


before in Reduction of Decimals. If otherwiſe, the Learner be more expert at 
Common Fractions, then the Difference between the leſſer Log. found as afore- 


| Anatoci 5 Me | Lib.IV. Parelij. 
next after 106 (the Antecedent of the Ratia) it will be found to fall between 
the Logarithms of 102 and 103, and to be more than the Log. of 102, the In- 
dex neglected o, oo405, 27608: If therefore Ciphers be adjoined as many as ſhall 


of 102 and 103) the Decimal 956 5, c. will be gotten to be placed on the rig 
Hand of 2, the Abſolute Number exceeding the Antecedent of the Ratid; and 
having gotten the Decimal, the Shillings, Pence, &c. therein, are ſoon found as 


faid, and the Log. propounded, multiplied by 20, and divided by the Difference 


tient in Shillings ; the Remain of this Diviſion, if any, multiplied by 12, and di- 
vided by the former Diviſor, giveth the Quotient in Pence, &c. Oe eg 


2,2530, 58653 . Log. of ee 
2,00000,00000 . Log. of 100 5 e 17 
2282882388 $3 . Log of ©2089: 7 "Dterance, +4 


2,00860,01718-.. Log. of 162, +. 

2,01283,72247 . Log. of 103 _ ch 

0,00405,27608 . Difference of the Half and Log. of 102. 
2280423770529 . Difference between the Log. of 102 and 103. 


70, or265, 29326 . Log. of 1,029565, Oc. Half. 


(19 %“ũn:: 2 prefixed is . 2, 9565, Ce. 
GTC 
1572 2 e te „„ „„ tig300 


23 94r 3x 99605 


. 12 
2 4 s, e, &c. (, 9565, Ge. r 
e 242 "xx | . es — 

423579 57 FT >> 12 1.7 15,2 13600 
ne I e ei 

. > eo [ado 8 212400 

I Or for the Geodetical thus: | 
2 (551210 _ 20k. $4 LD; 

405927608 2858 4687(9 3512109 (23774799 _ 
3 $205,92160 (195. „ x 
8105,52160 423,5795299 66145308 46755 Es 

8 423575 2 N 8 


This Principal Money found (omitting the Remain of the firſt Diviſion as in- 
conſiderable) the reſt of the Reſolution to the laſt foregoing Queſtion, is as fol- 
loweth. PL | 7160375 15 

As 2,9565 . 100 :: 2,5 . 84,5 594, Cc. by Decimals. 
Thus 2,00000,00000 . Log. of 100. by Logarithms. 

. 0,39794,00087 . Log. of 2, 5. FO xt 
2,39794,00087 . Log. of 250. 

_ 0,47077,78833 . Log. of 2,9565-0r 21. 195. 144, 
1,92716,21254 . Log. of 84,5594, Tc. 
0,17714,10571 . Log. for the Time 14 half Years, or 7 Years. 
2,10430,31825 . Log. of 127,1461, Ce. 


42,586 Oe. Z. 


Or thus —1,70211,18155 . Log. of 0,50363, Cc. Time—1 or oo 1. 
— 2, 47007, 78833 . Log. of 0,029565, &c. Rate 1. or 1. 


1,23133,39322 . Log. of 1703467, GGG. 
o, 39794, 008). Log. of 2,5 & . 


1,62927,39409 . Log. of 42, 586, &c. 2 


* 


Chap. VII. Auatociſn. . 
As well in Annuities as before in Intereſt, the Log. of the Rate if unuſtal, and Viva! Rats 
the Log. for the Time if odd Months, Days, & c. once gotten, the reſt of the 2 derer 


Times, as in 


— 
» 


- 


* 


Work is in like manner, ſo that Examples thereof need not be added here. 


Variety 3. If an Arinnity to endure 7 Years be ſold for 1. 27, 91 19071981 3863, Vier * 
Cc. ready Money: what will the Arrerages thereof being forborn all the Term V9 n Amutty 


amount to, at the Rate of 6 J. per Cent. per Annum, by compound Intereſt? ” * * 
Anſw. 1. 41, 969188249280. Here being given the Price, the Term and Rate, Anſwer. 


becauſe the Price or ready Money propounded, is by the firſt Propoſition of In- 
tereſt as « and Z, the Arrerages ſought as © to , Reſolution may be had by the By the fr 
firſt Theorem, ſeeing the Amountment of a Sum of Money, purchaſing an Annuity Tm. 
in any Number of Years by Intereſt upon Intereſt, ſhall equal the Arrerages of 


4 


that Annuity ſo long detained : And becauſe this variety gives &. T. R. to find By Progreſſpr, i 


G by the Rules in the firſt Propoſition, for finding the ſecond principal of a Geo- 
metrical Progreſſion, the ſaid 41,969, Ce. may thereby be obtained, only differing 
in figurating the Rate as before noted in Intereſt, but briefly by Logarithms thus. B/ Logarithns. 
Add the Log. for the Time, to the Log. of the Price or ready Money, and the 

Sum ſhall be the Log. of the Arrerages deſired. "O(£ | Ko 
OO 1,44578z95123 . Log. of 27,9119, Cc. Price. 
995177714,10571 . Log. of 1, 5036, Cc. Time as before. 

_  1,62293,05694 . Log. of 41,9691, Cc. Arrerages, | 
Vuriety 2. The Arrerages of an Annuity of, 5 J. per Annum, after the Rate of variety 2. 
61, per Cent. per Annum by Compound Intereſt, are valued to be worth 1. 27,91 19, & Artes. 


Cc. in ready Money: how much do thoſe Arrerages amount to? gesof 5 l. per 


. . ; : g . Ann. valued 
Anſw. 1. 41,9691, Cc. as before: here are given the Price, the Annuity, and ready Minty, 


the Rate; ſo the Work without Logarithms is thus: 5 anſwer. 

Get (as before under the fourth Variety) the Principal Money, that at Simple g) pens. 
Intereſt after the Rate propounded, will raiſe ſuch an Annuity; from this Num- 
ber take the given Price, and by the Remainder divide the Number ſo gotten as 
aforeſaid, then multiply this Quotient by the Price, and the Product is the deſired 
Arrerages. 8 e | TE 

But avoid thoſe long and tedious Multiplications and Diviſions that are in 

Decimals, Logarithms are uſed thus | os 

After the Principal Money, that at Simple Intereſt will raiſe the Yearly An- By Logarithms. 
nuity propounded, is gotten, taken there from the given Price, and the Log. of | 
the Remainder out of the Log. of that Principal, then to the remaining Log. add 
the Log. of the Price; and the Sum is the Log. of the Arrerages. 


1,92081,87539 . Log. of I. 83,333 33, Cc. Principal, as before, 
| | EPS 27,91 190, Cc. Price. 
| 1574367, 76968 . Log. of 5574214, Ce. Remainer. 
0, 17714, 10571 . Log. of 1, 5036, Oc. Time. 8 
1,44578,95123 . Log. of, 27,9119, N. Frick. DO 
1,2293, 05694. Log. of 41,9691, Cc. Arrerages. | 
Variety 1. An Annuity of 5. per Annum for 7 Years, was purchaſed for variety 1. 
I. 27,0119, Cc. ready Money: how much was the Arrerages reckoned to amount QY , per 


to by Compound Intereſt, if all had been let alone till the end of the Term? wn 45 750 
Anſw. I. 41, 9691, &c. as before: The Rate being a principal Key in this Work, „ 


and none of the Data in this Variety, but the Price, Annuity, and Term; the anſwer. 

Log. for the Time (being as aforeſaid, the Log. of the Rate multiplied by the 

Term) cannot well be had. And becauſe the Price is to be multiplied by the Rate 

figurate according to the Term, or their Logarithms added together; it is a moſt A difficult Pro- 

difficult Propoſition for a young Scholar to reſolve ſuch a Queſtion by the for- Pf ion. 

mer Rules. But it is to be conſidered, ſeeing 5 is the firſt Term of one Progreſ- | 

ſion, and 27,9119, Cc. the firſt Term of another, which ſhall have the Ratio and By Progreſſion. 

Number of Terms alike to the firſt Progreſſion that beginneth with 5, and the 

Number of Terms in both muſt be 5, and the Arrerages fought mult be the Sum 

of all the Terms beginning with 5, and the laſt Term only of the other; by ne- 

ceſſary Conſequence 27,9119, Cc. muſt be multiplied by the ſeventh Power of 

ſome Root, which ſhall make the ſeventh Term of that progreſſion equal to the 

Total of all the 5 Terms of the Progreſſion that beginneth with 5: And becauſe 

in this Example no other Number can do this but 1,503630258991 36, Which , 
| SE | the 


592 . Ae Lib. IV. Par. Ill. 
the 9th Power of the Root 1,06, derbe K 27191190, Oc. multiplied thereby, „or 

5 Lager, their Logarithms added together, the Product of their Multiplications . 
to the Sum of their Logarithms will be 41,9691 8824928, which Number ſhall be 
JZ, if 5 be a, and ſhall be © if: 27,91 1907198, Cc. be a the Terms of both 7. 2 and 


the Ratio 1,06. This may a little illuſtrate the Matter, but the beſt ! is to 
| Procens as above in the ſecond Variety. | 


TR 1,44578,95123 - Log. K idee Sc. Price... Nene 

| _ 9417714319571. Log. of 1,50363, c. Time. 

1 8229350694 Log. of 41,6918, Oc. Arrerages. Pt; Mor 

Prop.2. 7 * — ition 2. To know what an Annuity or Penſion fora certain Time or Term 


the Prict. after a certain Rate by Compound Intereſt is worth, to buy or ſell in ready als 
Data under the T he Data for the Reſolution of Queſtions under this Claſſis will RANG 1 


2888 Siu 1. 3. 4. The Arrerages, Annuity and Term. 
1. 3 5 . The Arrerages, Annuity and Range! [ 9123 ieee gi 

$5840 The Arrerages, Term and Rate. 
or 3. 4. 5 . The Annvity, Term and Rate... [ad fry 


Thiſe ſet as the The Varieties here are ſet as the former in their retrograde Order. 4 
| Variety 4. What is an Annuity of 51, a Year for 7 Years, worth in ready Mo- 

Q. i 1. per ney at 6 J. per Cent. per Annum b Compound Intereſt? 

Au. for j Tears, Anſw. J. 27,9 1 1 90, &c. For the Annuity, Term and Rate being given, and 


what worth, ſeeing in this Example Þ is 1,5036 30258991 960 and 6—1 180 08 dr to 
By the 5th the 5th Theorem it ſhall be, That, 


Theorem, Seth 3 att oy 
£—1 in Þo _ 1 jy Hi Price. 
O, 90 2178155394816 o, 5036 302 58991 36.7: & 27,911 er. * 
And becauſe by the Data &. 5. T. J. and R. 1 3 18 be found ARE Of 
By Progreſſion, the third Propoſition for finding the 5th Principal of a. Geometrical Progreſſion, 
| and the 4tb Variety of the firſt Propolition here; then Z which will be 41,9691, 


Sc. being divided by R. figurate to T. which! Is 1,50 36 3, Oe. giveth i in the Quo. 
tient 27,91190, Cc. as before. 


By Logarithns, But the work is moſt expeditious by Logarithms thus : Out. of the Log. of the 
Principal Money, which at Simple Intereſt will in 1 Year raiſe ſuch an Annuity af- 


ter the Rate propounded, ſubſtract the Log. for the Time, and che e 
Number of the remaining Log. out of that Principal. 


1,92081,87539 . Log. of 1. 83, 33333, Cc. as befors Prop. 1. 1 57 
0,17714,10571 · Log, for the Time there alſo. 9 1 a1 
2 eee Log, of 55,4214,.&c. 
27,9119, Cc. Price. 
Otherwiſe, Or if from the Log. of the Aae, added to the Log. for the Time lacking I, 


be taken the Log. o the Rate lacking 1, added to the Log. for the Time; the 
Remain ſhall be the Log. of the deſired Number, agreeable to the Work of the 


51 th Theorem above-mentioned. 
_ ©,69897,00043 . Log. of 5 . Annuity *. 
—1,70211,18155 . Log. of 0, 50363, Cc. Time—1. or 1. 
0, 40108, 18198. Sum . 1 in c. 
22,7781 5, 12504. Log. of 0,06 . Rate 1. or g—1, 
91271410571 . Log. of 1,50363, Cc. Time or gd. 
—2,95529,23075 - Sum —1 in g. 
1,44578,95123 + Log. of 27,91 190, Cc. Price. 


Other wid Alſo if the Arrerages be firſt found, the Log. for the Time taken out thereof 
5 0a leave the Log, of the Price remaining. 


1,62293,05694 . Log. of 41, 9691, Cc. Arreruges, as before Prop. I. 
0,17714,10571 . Log. for the Time. 


14478595123 Log. of 27,9119, Cc. Price. 
I the Paimet If this Annuity had been payable half Yearly, then the Principal Money as 


i be 


be Half-yearly, appearethunder the former Propoſition, being I. 84,5594, Cc. the Price wil 


Example. augmented to J. 28. 32258, Oc. as by the firſt work of Logarithms (moſt uſed be- 
cauſe the OT) here appeareth, I, 


Chap. Vl. Almatociſm. TY 
2716, 21254 . Log, of 1. 84,55944, Ce. Principal. | 


©0,17714,10571. . Log. for the Time. 
_ 1,75002,10683 . Log. of $6,23686, G. 
err 28,32258, Cc. Price. —— 
And if the Paiment be Quarterly, when the principal Money is had that will I &ateh. 
raiſe ſuch a Quarterly Paiment at Simple Intereſt, the reſt of the Work is alikeQ. 
Variety 3. The Arrears of an Annuity detained 9) Years after the Rate of 6. NN 7 1 
ber. Cent. per mum by Compound Intereſt, do amount to 41, 969188, Oc. what Ne 
is it worth in ready Money ? „ ee e ee | 8” 
Anſw. J. 27,91190, G. The Data here being the Arrerages, Term and Rate; Anſwer. 
and becauſe the Arrerages or Z may be accompted o, or the laſt Term of a Geo- 
metrical Progreſſion, when the Price which is here the Number ſought ſhall be « or 
the firſt Term; and ſo by the Rules in the firſt Propoſition, for finding the firſt 
Principal of a Geometrical Progreſſuon, the Ratio being figurate to I as aforeſaid, may 
27591 190, Cc. be found by o. 41,969, Cc. T.7,andR. 1,06. the Data: Aid 


By Progreſſion; 


this is alſo agreeable to the ſecond PTT : By the ſecond 
Wherefore by Logarithms; if the Log. for the Time be taken from the Log. of 5 as 1 
the Atrerages the Remain ſhall be the Log. of the ready Money or Price deſired. Ln, 
1562293, 5694. Log. of 41,9691, Cc. Arrerages 
0,17714,10571 . Log. for the Time. _ 


144578795123. Log, of 27,9119, &c. Price. 


Variety 2. If the Arrerages of an Annuity of 51. per. Annum, after the Rate of variety 2. 
6 J. per. Cent, per Annum, come to l. 41,96918, Cc. what ready Money will pur- Q. Of ears 
dee y % % 
Anſw. I. 27, 9119; Ce. The Data here are the Arrerages, Annuity and Rate; r e i 
io the Work without Logarithms i; thuç s 1 5 
Get (as before) the Principal Money, that at Simple Intereſt after the Rate By Derinals. 
propounded will raiſe ſuch an Annuity, to this add the Arrerages, and divide the 
Sum by the Principal, then by the Quotient divide the Arrerages, and this laſt 
Quotient is the Price deſired. JFF | 
Accordingly the Rule of working by Logarithms is framed for avoiding the By Logariths:e. 
tedious Multiplications and Diviſions thus: PT ON. 


* 


After the Principal Money, that at Simple Intereſt after the Rate propounded 
will raiſe the Annuity, is found and added to the Arrerages, from the Log. of 
the Sum take the Log. of that Principal Money, and take the remaining Log. 
from the Log, of the Arrerages. © V . 

| 1,92081,875 39 Log. of 1. 83,3333, Gt. P tincipal. 

. þ 41,9691, Cc. Arrerages. 

2709795798110 . Log. of 125,3024, Cc. Sum. 

0,1714, 105% . Log. for the Time. K 

1, 62293505694. Log. of 41,9691, Cc. Arrerages. 

1,44578,95123 . Log. of 27,91 19, @o. Price. 


Variety 1. How much ready Money will purchaſe an Annuity of ; Pounds per 3 of 
Annum fot ſeven Years, whoſe Arrerages forborn ſo long will amount to 4 per Ann. 
i. 41, 96918, Cc. F | ee IF | a Tears, what 

Anſw. 1. 27;91190, Cc. Here are given the Arrerages, Annuity and Term: worth. 

And becauſe the Arrerages are as Z in a Geometrical Progreſſion,when the Annuity is a, Anſwer. 

by «.5. T. 7. & Z. 41,9691, Cc. the Rate may be found according to the third 

Rule in Progreſhon Geometrical, for finding the 4th Principal; but with ſome Va- By Progrefion, 
riation, becauſe of the Decimal in the Data here, (the former being fitted for In- 

tegers): For by reaſon of the Retrogreſſion of Figurate Decimals towards the FO 
right Hand, contrary to Integers which increaſe to the Left, it is very difficult 4 difficult Pra. 
to find out the higheſt Figurate Decimal (according to that Rule) to be taken Pati. 

out of the Quotient of Z divided by a, ſeeing greater Numbers muſt be left than 

thoſe taken away, Yet inaſmuch as the Quotient of Z divided by «, both here 


and there, is the Sum of a Progrejon, whoſe firſt Term or « is 1, and fo conſe-. 
quently is 1, and the Sum of all the Terms of the Ratio, multiplied into it ſelf fi- : 
gurately according to the Number of Terms lacking 1, the Contrariety lies 


137% 


— ——— —œwWV2V2—ů— — 


only in this, That in Integers from the Quotient muſt be taken the higheſt power 


contained therein, whoſe Index was T—1 ; in Decimals to the Quotient muſt be 
added ſuch a Number as will make the Quotient a Power according to T, lacking 
1, (in the left-hand Place); and inſtead there of Addition, let this Number found 
in the Quotient be multiplied by one or more of the Digits, till the Power de- 
fired be produced; and the Number ſo multiplying, ſhall be the Decimal Root to 
be added to the Antecedent of the Ratio, . e ſhall always be the 
Root of 1, and 10 many Ciphers As there de Heeima !! 
W herefore dividing 41 969188249280 (or Z) by 5 (that is & the Quoti- 
ent is 8, 393837649856: $0 ſhall this Number be the Sum of a Progreſſion be- 
ginning at 1, and the Arrears of 1 J. Annuity let run 7 Years, and contain there- 
in a Zenzicube Number, whoſe Index is 6, (or T—1) but muſt he exalted to 1 
(that is, to a Power whoſe Index is 5) lacking only the Left - hand Unit. And 
becauſe the Decimals in the Quotient are 12, and the Number of Terms of that 
Power but 6, it is eaſy to diſcern the Root was Seconds, and that the 9b 
Power in Decimal Seconds with 1 Integer, cannot have leſs than 15 Places. Now 
if 8,3938376 4 98 56 be multiplled by 2”. 3 4, 5. of any other Digit except 
6”, and 1 prefixed to the left Hand, the Product will he no qqc, or Power of the 
Ith Quantity, but multiplied by 6“, produceth „50363025899 136, Which with 1. 
prefixed, and no other, is "the Number ſought, thar is, 1, 503630258991 36, 
the ſecond Surſolid, or 7th Power of the Root 106, to Which the Antecedent is 
1500, the yqqe of 1,00c00000000000, or 'which is all one therewith, the cc 
of 1, o. 10,201 ? E795 | 


* 


By Logarithms, Thus then having found the Ratio thereby, with the other Data, the Price may d 


be found by any of the other 3 Varieties for this ſecond Propoſition. And Reing 
this Figural Power found out, is always the Rate multiplied into it ſelf according 
to T, if Z bedivided thereby, the Quotient will be the Price : And accordingly 
the Log. thereof taken from the Log. of Z, will leave remiining the Log. of the 


* 


proceed, as in the ſecond Variety above. 


ready Money, or Price deſired. So as upon the whole Matter it is moſt eaſy to | 
CCC 1 


— 


> * STS 


_ 1,62293,05694 . Log. of 1.41,959188, Cc. ZOO 


or 


551771410571 . Log. of 1503630, Ce. Time. . 
ee e ons g 4 | | ” *4 ; 1 of 1 | 
- 1,44J78.,95123-,' Log. of 2739119075 c. Price. 


. % p 
9 > * 
* 


* 


prop. 3. To find ; Propoſition 3. To know what Annuity or Penſion any sum of ready Money will 


tie Abh. buy, for a certain Time or Tettn, after a certain Rare, by Compound Intereſt ? 
Pata under the The Data for the Reſolution of Queſtions under this C afls, Will be either,  * © 


. : 4 - hf $3.3 1 4 FNr. T's n 
tler Prop. I. 2. 4. The Arrerages, Price and Term. 


- I „ 2. . . The Arrerages, Price and Rate. uy 
1. 4. 5 . The Arrerages, Term and Rate. 
| Or 2. 4 5 TheFrice: Term and Rate. 
tw ſit. The Varieties of this Claſlis being alike eaſy, are t in their proper Order. 
Variety 1. Variety 1. An Annuity run in Arrears for 5. Years, will come to J. 41, 9691 8, Oc. 
ee and may be bought for J. 27,91 1 90, Oc. what was the Annuity ? ä 


Pricewbat the , Anſiv. 5 J. a Year: For ſeeing the Arrerages of every Annuity, divided by 
Anaity, the Price or ready Money, giveth in the Quotient the Ratio figurate according to 
antwer. the Number of Terms; and here being given the Arretages, Price and Term, 
| iron the Quotient may be extracted the Septupled Root: And then by the Ana- 
By th: 4th a, L according to the 4th or 6th Theorems, 5 may be found. For the Quotient 
6:9 Ii cue. Of 41596918, Cc. divided by 27,911 90, Cc. being 1,59363025899136, and the 
Septupled Root thereof 1,06, it ſhall by the ov 2 0 bi 


/c . ˙ > T0 
, 503630258991 36 . 0,06 „ 44,969 188249280. .. 
He ee e—1 in p Price. Anmiity. 


ws 0,50363025899135 . 0,0902178155394816 :: 27,9119,00 5. 
1. Andaccordingly by Logarithms, take the Log. of the Price from the Log: of 
LEE e Arrerages, mo E mal be the 3 Raſt Time; that 15 RET Ee 
of the Rate multiplied by the Term, which divided by the Term, mall give in 
the, Quotient the Fr of the Rate. And then the Log, of the Rate lacking i, 

added to the Log. of the Arrears; and from, thence the Log. for the Time lack- 
ing 1 ſubſtracted, leaves remaining the Log, of the Annuity: Or. elſe the Log. t 


SS + — — 
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Chap VII. / Andtociſm, e 
the Rate lacking 1, and the Lo for the Time added to the Log. of the ready 
Money; and from thence the Log. for the Time lacking 1 ſubſtracted, ſhall leave 
remaining the Log. of the Annuity. 8 
1 1362293, 05694. Log. of 41, 96918, Cc. Arrerages. 
132448595123 . Log. of 27,91 190, Cc. price. 
51771410571. Log. for the Time 1, 50363, Oc. 
The former way —1,62293,05694. . Log. of 41,9691 8, Cc. Arrerages. 
Daze e « Log of % Ri. 
| 0,40108,18198'. Sum. ; H . J 11 5 
Eifer . Log. of o, 50363, Cc. Time 1. 
8889728043 . Log. of 5 Annuity, 
The latter way —2,77815,12504 . Log. of 0,06 RI. = 
5831 7714,19½1 , Log. of 1,50363, Se. Time.” 
1.3, 44578, 95123. Log. of 27,91 190, & c. Price. 
9,0108, 18198 . Sum. e e, 
—1,70211,18155'.. Log. of o, 50363, Cc. Time — f. 
0,69897,00043 . Log. of 5. Annuity. 2x 


l enen 


I 


Variety 2. The Arrears of an Annuity to be forborn, at the Rate of 6 J. per Variety 2. 
Cent. per. Anmum, by Compound Intereſt, amounting to J. 41,969188, Oc. are M Aa, 
fold for 1. 27, 91 190, Ce. what was the An nuit? 3 15 

Anſw. 51. a Year as before: Here being given the Arrerages, Price and Rate, Anſwer. 
the Arrerages 41,9591, Cc. divided by 27,9119, Cc. as in the laſt Variety, 
giveth the Power of the Root figurate according to T, as aforeſaid in the Quo- 
tient, that is 1,56363, @c, and then Reſolution may be had, as in the firſt varie. 
ty of this third Propoſition, according to the Theorems, or by Logarithms, _ ee 
85 ©. 1,62293,05694 . Log. of 41,9691, Cc. Arrerages. N | 1 

_ 1,44578,95123%. -Log- of 271 19, Cc. Price. 
o, 17714, 05% . Log. of 15036, &c. Time. 


The former way 1 * 6229 3,0 5594 Y Log. of 4.1 9691, Ce. : Arrerages. 
1 —2,7781 52 12504. Log. of 05086 je R—1, x f? 5014 
0,40108,18198 . Sum. 15249 eee ; 
17021 1,18155 . Log. of o, 5036, Oc. Time 1. 
05,6 9897, 0043. Log. of 5. Annuity. 7 The 
The latter way —2,77815,12504 . Log. of o,. R—- I. 
0,17714,10571 . Log. of 1,5036, Cc. Time. 
1,44578,95123 . Log. of 27,9119, Ce. Price. 
ies, 18198, Sum. %% ⏑⁹ . hn nn 
— 17021151 81 55 | Log. of 035 036 h Wc. Time—! 


— — 


o, 9897, 0043. Log. of x. Annuity. 


variety 3. An Annuity detained 7 Years, with tlie Compound Intereſt, after variety , 
the Rate of 6 1, per Cent, per Annum, did amount to l. 41, 9691, Ge. how much was WO Arrears in 


3 5 Tiars, what 
the Annuity * ? the Aunuity. 


Anſw. 51.a Year. Secing the Data here being the Arrerages, Term and Rate Anſwer. 
anſwering to T. R. and Z. of a Geometrical Progreſſion, and the Annuity ſonght, B/ Progreſſor 
35 & the firſt Term, that is T. 7. R. 1,05, and Z. 41,9691, Ce. che Rules in 
the 4th Propoſition for finding the firſt Principal there, will give Reſolution here, 

And ſeeing the Rate ſeptupled according to T, is 1,5036 3025899136, by the By the 41s 
4tb Theorem; 827 18 * maren. 


PG e | Arrerages. © Anmiity. 
0,5036302 58991 36. 0,06 3: 41,969188249280 "5 W 

And accordingly by Logarithms: If from the Log. of the Arrerages added to gy Logaithms, 
the Log, of the Rate lacking 1, be taken the Log. for the Time lacking i, the 
Remainder ſhall be the Log. of the Annuit7. | 
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Otherwiſt, 


Variety 4. 


Annuity, 
Anſwer. 


core. 


By L1gatiti. ms. 


_ accordingly : If then by the 


the Arrerages propounded, and the Remainder is the Log. 


By the ſoxtb 


Anatociſm. Ub. IV. pat. ll. 
1,64293,05694 . Log. of 41, 98918, Gr. Arrerages. 
2, 77815, 12504. Log. of 0,06 
, 40108, 18198. Sum. 
—1,70211,18155 . Log. of o, 50363, G. Time 1. 


569897700043 . Log. of 5 Annuity. 


And becauſe the Arrears of any Annuity, divided by the Annuity it ſelf. al. 
ways giveth in the Quotient the Arrears of 1 J. Annuity let run according to T. 
And contrary, the Arrears of 1 J. Annuity for the Term pro 5 


5 nn e ounded, dividiag 
the Arrears given, ſhall be the Annvity, and the Difference of their Logarithmz | 

he firſt Propolition be gotten the Arrears of 1 J. Anni. | 
ty forbora for the Term given, let the Log. thereof be taken from the Log. of 


of the Annuity de- 


\—1, 


fired. 


The Principal Money to raiſe 11. Annuity at Simple Intereſt, after the Rate 
propounded by the 4th Variety of the firſt Propoſition, is found to be 161, 137, 
4d. and in Decimals 16,6666, Cc. the Reſidue of the Work follows. 


1,22184,87496 . Log. of 1.16,66666, Cc. or 161. 1 31. 4d, 


Principal, to raiſe 1). Annuity at Simp.latereſt | 
0,17714,10571 . Log. for the Time. 


1,39893,98067 . Log. of 25,05050, Cc. 


- 


_ 1,62293,05694 . Log. of 41, 96918, Ge. Arrerages given. 
9592396, 056 51 Log. of 8, 39383, Cc. Arrerages of I . Anouit, | 
0,6y897,00043 . Log. of 55 Annuity. _ . 


: Varicty 4. What yearly Annuity will J. 27,911 90, Cc. in ready Money purchaſe | | 
Q, Of the Price for 7 Years, after the Rate of 6 J. on the 100 for a Year, by Compound In- 
to buy : what tereſt 94 % a | 8 | 8 | 


Anſw, 51. a Year: For hereare given tlie Price, Term and Rate. So by the | 
6th Theorem, If the Price be multiplied by the Product of the Rate lacking 1, led 


2 
into the Rate figurate according to the Term, and this product be divided by the 


ſaid Rate fo figurate lacking 1 F the Quotient ſhall be the Annuity defired, as be- 


fore under the firſt Variety of this Propoſition. 
61 . . I Annuity, | 


As 0,50363025899136 . 0,090217$155394816 ::,27,9119,0%. . 5 


And by Logarithms, the Log. for the Time lacking 1, ſhall be taken out of 
the Log. fosthe Time added tothe Log. of the Rate lacking 1, and the Log. of | 
the Price. x ENG © 7 

0,17714,10371 ., Log. of 1,50363, @'c. Time or 0. 
22, 77815, 12504. Log. of 0,06 R—1 . or p—1, 
1,44578,95123 . Log. of 27,91190, Cc. Price. 
o, 40108, 18198. Sum. n 
12021118155 . Log. of o, 50363, Cc. Time . or p 1. 
0,69897,00043 . Log. of 5. Annuity. = 


— 


Or if by the ſecond Propoſition be gotten the ready Money, that after the | 


Rate propounded will buy 1 J. Annuity yearly for the Term given, then ſubſtract 
the Log. thereof out of the Log. of the ready Money given, and you have the 


Log. of the Annuity; becauſe the Price propounded, divided by the Annuit), 3 
will always bring in the Quotient the Price of 1]. Annuity to continue according } 
to T. And contrary, the Price propounded divided by the Price of 1 J. Annu. 


ity according to T, ſhall give the Annuity ; and accordingly the Difference of 
their Logarithms. e 


Tbe Principal Money to raiſe 1 1. Annuity at Simple Intereſt, after the Rate | 
propounded, being found as before to be 161. 135. 4d. the Work appeareti 
RO © ns. | £4 | 


15 


Logarithms is the Log. thereof; it follows 


» YR Ju” ER 


OE . ˙ĩ - 
112184, . Log. of 16,66666, Gr. br 161. 195. 44. Principal 
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: iini Year, to raiſe 11, Annuity. 

0,1771410571 · Log. for the Tim. T5 0 1 
204472. Log. of 1108428, &c. e 8 

Ready Money 5758238, Cc. to buy 1 l. Annuity 7 Years. 
1944578,95123 + Log. of 27,91 19, Cc. Price given. 
©,74681995080 . Log. of 3, 3823, Cc. Price of 4 l. Annuity, _ 
8289892200043 Log. of 5, Annuity 

| And in all the Varieties of this Claiis, the like may be done for Annuities Fo Huy 

after other Rates, and for Half-yearly and quarterly Paiments if occaſion - <p 

ve. : Paiments. 


Propoſition 4. To know in what Time or Term a Sum of Money propounded prop. 4. To fd 


will be paid by an Annuity according to a certain Rate given: or how long an be Tine or 


Annuity was detained to increaſe to 4, Sum propounded, after a certain Rate, by T* 
Compound Intereſt. 5 VV e | 
The Data for the Reſolution of Queſtions under this Claſſis, will be either, Data ado 1:4 
4 1. 2. 3 . The Arrerages, Price and Annuity. 98 TOM 
I . 2. 5 . The Arrerages, Price and Rate. 
135. The Arterages, Annuity and Rate. 

The Varieties here, as the laſt Precedent, follow in their proper order. Ine plated, 
Variety 1. An Annuity of 5 J. a Year, if the Arrerages by Compound Intereſt Variety 1. 
be forborn a certain Time or Term, will amount to J. 41,95918, Cr. and may e. 
be bought for l. 27,91 190, Or. ready Money : what is the Timer Term of that , 4d fg, 
Annuity ? Eo ITT WEL — the Yi: 

Anſw. 7 Years. The Data here, are the Arrerages, Price and Annuity ; And Anſwer. 
becauſe the Arrerages divided by the Price, give in the Quotient always the 
Rate multiplied into it ſelf, according to the Term, and the Difference of their 

re it f that the Index of the Higheſt 
Fowet of the Quotient ſhall be the Term deſtred. 80 the Quotient of their 
Diviſion being 1, 503630258991 36, is a Power of the 7th Quantity ariſing from 
the Root 1,06. ro Tan, > oO 5 

And accordingly the Log. of the Annuity added to the Log. of the ſaid Power g) rogaithr.;. 
lacking 1, and from the Sum the Log. of the Arrerages ſubſtracted, leaveth the 
Log. of the Rate lacking 1: wherefore the Difference between the Log. of the 
Rate, and the Antecedent thereof, dividing the Difference between the Loga- 
rithms of the Arrerages and Price, ſhall give the Term defired. 


1.62293, 05694. Log. of 41,9691, c. Arrerages. 
1,44578,95123 . Log. of 27,9119, Cc. Price. 
0,17714,10571 Log. of 1, 5036, Cc. Time. | co. 

170211, 18155 . Log. of o, 5036, Cc. pw—1. 
0,69897,00043 . Log. of 5. Annuity. 
. ( Pa 
1,62293,05694. . Log. of 41, 9691, &c. Arrerages. 

2, 77815, 1250. Log. of 0,06. R- 1 or þ—1-/ 151938. CAR 

0,02530,58653 . Log. of 1,056. R. \ 


0,00000,00000 - Log, of 1,00. Antecedent. 
COTE GT 
ON 257%, 78% 50 FF.. 
variety 2. The Arrerages of an Annuity, accompted by Compound Intereſt, Variety z. 
aftet 8 l. per Cent: per Aun. were J. 41, 9591, Oc. and purchaſed for 1. 27,9119, C V K 
Cc. For what Term of Years was the Annuity to endure ? 


| ; LE he Time at ſuch 
Anſw. 7 Years. In this Variety the Data being the Arrerages, Price and Rate, r ag * 


- 
0 


and the Price being as «, the Arrerages as ©, and the Rate R of a Geometrical Anſwer. 
Progreſſion to find T, the Queſtion may be reſolved by the Rules in the firſt _ | 
| | ; | a 7 N Propo- By Pr ogreſſuar. . 


© 3 Anatociſm. Lib. IV. par. Ill. 
Propoſition for finding the third Principal of ſuch a Progreſſion, obſerving on- 
ly that the Number found out here will be the Rate figurate according to T, 
but there lack 1. SM 1 063 127 57 ö 
C cio, ARSE 
For 27,9119, C. 1 :: 41,9691, Ce. 1,503630258991 36. - 
And ſo this Number being a Power, (as was noted in the laſt Variet above) 
the Index of the higheſt Power therein ſhall be the Term deſired, and the Rate 
being the Root thereof, dividing it till the Quotient be an Unit, ſhall ſhew the 
Index by the Number of Diviſions, to which it will always be equal. 1 
But ſhortning the Work by Logarithms, the Proceſs is thus; take the Log. of 
the Price from the Log. of the Arrerages, and divide the Log. remaining by the 
Log. of the Rate. SHEER ER LINES e 
162293, 05694. Log. of 41,9691, Cc. Arrerages. 
144578, 95123. Log. of 27,9119, Cc. Price. 
0, 17714, 10571. Log. of 1, 5036, Cc. Time. 


0,025 30, 586 53 . Log. of 1,06. Rate. 
nn eee 
| r 
LL oo: ket Lv (7 CC Ex os 
7 2530, 5865 V OR 
variety 3. Variety 3. If an Annuity of 5, 1. yearly detained, with the Compound Intereſt, 
Q. Of 54. per after the Rate of 6 1. per Cent. per Annum, increaſe to J. 41,9691, Cc. how lon 
Ann. and Ar- : 7 n 7 8 
was it detained? | 


3 Anſw. J Years : Here the Data are the Arrerages, Annuity and Rate anfpwer- 

| Anſwer. ing to c. R. Z of a Geometrical Progreſſion to find T. that is &. 5. R. 1,06. and 
By Progreſſion. Z. 41, 96918, Cc. So by the Rules in the third Propoſition, fon finding the 
third Principal of ſuch a Progreſſion, the Queſtion will be anſwered. 

For 5 . 41,9691, Cc. :: 0,06 . 0,50363025899136 

And this Number found being the Ratio figurate to T—1, anſwering to the Log. 


for the Time lacking an Unit; if 1 be added, it ſhall be a Power, the Index 
whereof ſhall be the deſired Term. SL, 


1 


8 Logwithns, And ſo to the abſolute Number of the remaining Log. when the Log. of the 
'_ © Annuity is taken from the Sum of the Log. of the Arrerages, and the Rate lack- 


ing 1, add 1, and divide the Log. thereof by the Log. of the Rate. 
1.62293, 05694. Log. of 41,9591, Cc. Arrerages Z. 
2277781 5,2504 . Log. of 0,06 R—1 orp—-1 
V •⸗ Ges ponanby bY 
0,69897,00043 . Log. of 5 Annuity @& |, 
.—1,70211,18155 . Log. of o, 5036, &c. Time—1, or p@—1. 
_ ©,17714,10571 . Log. of 1,5036, Cc. Time, or pb. 


| Rate . 0,02530,58653 \7 . Term. 


 Variery g. Variety 4. If 1. 27,91 19, &c. were to be paid by 5 I. per Annum - in what Time | 
| E's od will it be paid, with allowance of 6 J. per Cent. per Annum? f 
W N 1g? Anſw. In 7 Years: For here being given the Price, Annuity and Rate, the |} 
jor what Tine. Work, without Logarithms, is to get the Principal Money, which at Simple 
| Anſwer. Intereſt, after the Rate propounded, will raiſe ſuch an Annuity, and take the 
By Decimals, , Price out thereof, and by the Remainder divide the ſame Principal, this be- | 
ing a Figural Number, whereof the Rate is the Root, divided by the Root, till 
the Root be brought in the Quotient, the Number of the ſeveral Diviſions ſhall 
be Fee Tn 2 Ts . „ 
bn, And much ſooner by Logarithms, for after finding the Principal Money, |} 
. which at Simple Intereſt ny one Year, after the 3 ated "ol raiſe 
the Annuity; from the ſame Principal take the given Price, and the Log. of 
the Remain from the Log. of that Principal, and divide the remaining Log. by 
the Log. of the Rate. | Ct: ds ae 


WF 


yr 


ne 


4 — _ K : 
— —— — —ñÜ—4Ü4äͥ . —— AN ers 
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Chap. VII. duo. 


. 17,9208; $75: 30 | Log, of $3,3333, Ce. Principal to rail 5 a Year, 
CNET 72 2779119 Ce. Price. : 
: | . 1,74367,76968 : Log. of $524214, Ce. 
9,7714, 0571. Log. of 1 25036, Oe. Time, or ſsG. 
| 1 + | 
Rate. 0,025 30,586 53 Term T. 


In like manner may the Term be found for Half-yearly Paiments, Quarterly; bu eig ler 


and h 
or others, and at other Rates as the Caſe may require, under all the Varieties of 14 — — 
this Claſſis. 1 f Paiments. 


Propoſition 5. To know after what Rite, by Compound Intereſt, any Annui- e. To find 
ty did rel to a Sum propounded; or the Rate the Compound Intereſt is 
1 1 at by the ready Money the Annuity is ſold for to endure a certain Time 
or Term. 


E he Data for the Reſolution of Queſtions under this Claſſis, will be either 4 Data vader ab. 


1. 2. 3 . The Arrerages, Price and Annuity. 
I - 2 . 4. The Arrerages, Price and Term. 
„„ Arrerages, Annuity and Term. 
or 2. 3. 4 The Price, Annulty and Term. | 5 
The firſt two of theſe Varieties agree in F acility, as ne two latter i in Difficulty, Sttinorder, bu 


the latter 2 har - 
with ſome of the former. e 5 


PFuriety 1. The Arrears of an Annuity of 5 L a Yar 70 endüre a certain Tine, Variety i; 


with Intereſt upon Intereſt; were reckoned to amount to J. 41, 96918, &c. and | & 0f £7, * 


may be bought for . 27,9119, &c. after what Rate was the Intereſt reckoned ? rears and Price, 
25 w. After 61. per Cent. per Annum. The Data here, giz, the Arrerages, what the Rate.. 
Price 10 Annuity, being the ſame as in the firſt Variety of the 4th Propoſition; 5 Loothttbms: 
the Work is the fame as there, till the laſt Diviſion to fd the Term. an 
153562293, 5694 . Log. of 41,96918, $e. Arte... * 
1244528295123 Log. of 27,911 90, Oc. Price. 
© 0,17714,10571 . Log; of 1,50363, Cc. Time. . 
21570211, 18155 . Log. of o, 50363, Oc. 1. 
759897500043 Log. of 5. Annuity. EN 
0, 40108, 18198 98 . Sum. 
1 1,62293,05694 . Log. of 41,96918, G. Arrerages. 
237781 5,12504, Log. of 0,06. R—1, or B—1. 
1200. Antecedent added. 
12000. Rate, or e. 


Variety 2. For . 27,91 19, 6. ready Money, one may buy 7 Years Arterages vartery 4. 4 
of an Annuity 3 which caſt up by Compound Intereſt, amounts to J. 41,9691, Cc. oY " 4_ 
after what Rate is the Intereſt accompted ? fad 5 pr 
Auſw. After 61. on the 100 for a Year. Here the Data being the Arrerages, Price; what th 
Price and Term, the ſame as in the firſt Variety of the third Propoſition, the Rath. 
Work ſhall be. as the former Part thereof, ſeeing the Rate was there found to By Logarithmi; 
get the Annuity thereby. 


i 62293, 06694 Log. of 41,96918, 65 Arrerages 

1744778593123 Log. of 27, 91 190, Cc. Price, _ 

551771410571 .\Log. for the Time 1,50363, Cc. 
700, 02530, 58653 , Log. of the Rate 14,06. of 


And this dgreeth with tlie Rules in the firſt Propoſition for fniding the 4th . 
Principal of a Geometrical Progreſſion, ſeeing the Price is as a, the Arrerages as ©. By Blog: 
So by &. G. T. may R be found, with this only Difference, that here the Index 
of the Quotient i is T, but there T—1: 


Variety 3. An Annuity of 51. a Year, with the Gopourd Intereſt thereof . 3. 
in 7 Years, amounted to l. 41 ,96918, Ce. after what Rate on the 100 did it in- 1 
ereaſe? ſuch Arrears, 

A W. what the Nat. 


| W * 1 . } 
(oo maten. Ib. Nenn, 
Anſwer. Anſw. As before, after'6 J. on the 100 for a Yeat : The Arre 


| ws, : , | N erages, Annuity 
and Term here are given, and are the ſame Data as in the firſt Variety of the ſe- 
cond Propoſition: And becauſe there the Ratio was gotten before the Price could 
” pers the Work here will be the ſame for the Ratio, and by Logarithms thus 

| der MS War. ono e , IRR ER 
Deni. Take the Log, of a, the Annuity from the Log, of Z the Arrerages, and the 
Remainder is the Log. of the Arrerages of 1 J. let run according to T; to which 
a Log. being added, that will make the Sum the Log. of a Power lacki 1, Whoſe 
Inder ſhall be T, which in this Exathple will be Bone by the Log. of o, os the 
Ratio lacking 1, and'the Surn will be the Log. of o, 036 30238991 36, Which is 
2 f and then without farther Work, add 1 the Antecedent to the Ablbliite 

Num 


uber of the Log. ſo added, and you have the Rate 1,c6, See more at the end 
J EET TTETTNTOTTTT TM 18 


156 2293, 5694 Log. of 41,96918, r. Arrerages. 
0,69897,00043 . Log, of VV a 
o, 92396, 5651. Log. of $,39383,%c. Arrerages of 1 1. in ) Years. 
—2,77315,12504 « Log. of 0,06 NI, or par, 


—— ——o—_— 


—1},70211,1vr55 « Log, of , 50383, Cr. Time — 1, or E 1. | 


Ergo, to. 0,06 TY 
add 1,00 Antecedent. 
185,06 Rate. i 


variety l. Variety 4. If J. 27,91 190, &. in ready Money, purchaſe an Annuity of x1, a 
variety 4. : 7 . Ly D 
. Koe per Year, to endure for 7 Years: after what Rate on the 100 is the — in- 
>..." Atl, #8" rerelt-thereod reckoned2. oo ro dnt . ni dt ee 
be Pre, wht Anf. After 61. per Cent. per amm. For ſeeing the Data here, vic. the | 
Anſucr. Price, Annuity and Term, agree with the Daus of the firſt Variety of the firſt _ | 
Propoſition, andthe Ratio chere was found thereby before the Arrerages could 
be found, the Work to get the fame here will be the ſame, and ſo needs no Re- 
petition, but is a foſt difficult Propoſition to reſolve, as there was obſerved, 
By Lag vito n. becauſe it is hard to find a Number to multiply the ready Money by, that ſhall 
produce the Arrerages of the Antmity forborh to T. Which in this Example 
mult be 1, 503630258991 36, and no other; and accordingly the Log. thereof 
added to the Log. of the Price, maketh the Sum the Log. of 41, 96918, Cc. 
the Arrerages, or Z of a Progreſſion, where 5 is « ; and the laſt Term of a Pro- 
greſſion or ©, where 27,9119, Cc. is c. But both in this and the laſt Variety, 
it is beſt to divide by the Time the Log. for the Time, which may be gotten by 
the firſt or ſecond Varieties of the firſt and ſecond Propoſitions & Annuities. 


1.44573,95123 . Log. of 27,91 19, &c. Price. 
0,17714,10571 . Log. of 1,5036, Cc. Time. 
1,2293, 5694 Log. of 41,9691, Oc. Arrerages. 


of ira nd Touhing Inereſt and Amtes intermixt. 


| Becauſe the Principal Propoſitions about Intereſt are 4, and about Annnities 
 Propeſitians ma- are 5, that is 9 inall as aforeſaid, ſuch a vaſt Number of Propofitions concerning 
my. them, as well amongſt themſelves as mixed one with another, according to the 
foregoing Chapter of Tranſmutation, might be thence deduced, as would weary 

Thoſe roft uſeſol. the Reader: But the moſt ufeful are ſuch as follow, and relate more eſpecially 


to the ſecond and third Propoſitions of Anndities, of the firſt or ſecond of Inte- 
reſt already handled. oy | 


L 2. T+ pit .. Prop. 1. To put a Value, preſent or future, on Commodities ſold according to 
77 2 as the Time given for Paiment. | OT Mc 
{9 ; 


By the firſt Propoſition of Intereſt, add the Log. for the Time, to the lag, 
For the Futart. Of the Value in ready Money, and the Sum is the Log. of the future Value. 


. Call Example. Calico is worth 25 d. the Yard ready Money: what is it worth 
Ss wy _ to be paid at 9 Months end, accompting 10 per Cent. per Aunum by Compound 


Mot. Jntereſt ? 


*o BY 
Anſ#- 


| 

3 | 5 „ 5 f 
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Anſw. 26 d. and ſomewhat more. ine 3 | 
0,941 39,26852 M0 os 16. Bc | 

0,03104,45139 . Log. for the Time à, or 9 Months: 
1239794700087 . Log. of 25. | 
_ 1,42898,45226 - Log. of 26,85, Oc. 


| Anſwer: 


On the contrary, by the ſecond Prop. of Intereſt, take the Log. for the Time For the preſent: 
from the Log. of the future Value, and the Difference is the Log. of the Pre- 
Wherefore the Log, 0,03104,45139, taken from the Log. of 26,85; &c. ſhall 


Prop. 2. To ballance an Accompt preſent or future, of ſeveral Merchants, prop 2. 75 ja: 

where divers Sums of Money are paid and received by each of them, to be lar as Ac. 

reckoned with the Compound Intereſt. ne conpt. 
According to the Limes of the ſeveral Receipts and Paiments by the firſt Pro- py the fart. 

poſition of Intereſt, the Charge and Diſcharge of every Perſon is to be gotten, 

| by Ading the Log. for the Time between the Accompt, and ſuch Receipt or Pai- 

ment accordingly. to the {ame Receipt or Paiment for the future Ballance of the 

Accompt. _ „ | . 1 5 O. of dives 
Example. A and B have paid divers Sums of Money one to and for another 3 Suns paid ad 

and received of and for one another divers other Sums between the 25th Day of eꝗłc beten 

March 1611, and the 27th Day of March 1613, according to their particular Ac- A , which 


compts following: they agree to clear Accompts, and allow each to other 10 per — 
Cent, per Annum, Intereſt upon Intereſt; and that their Reckoning ſhall conclude 
upon the 27th Day of March 1613, and demand which of them is indebted to 
the other, and how much? my 
Dt me Poticular As: 
The Accompt of A. | LE e * 
„ 6 | 
Mar. 2. 16 1 1. Received of ; 200 | Ju 29. 1611. Paid to B — 100 
Sept. 27- Received for Accompt More then paid for Ac- 
pärtable in halves be- C250 5 compt partable 16 05 
tween them f- | halves between them -- 
Dic. 2. Received of B —> —— 300 June 25. 16 12. Paid to B. 300 
Aar. 27. 1612. Received for Accomptꝰ) Sept. 27. Paid for Accompt, par- 
partable in thirds, viz. . table in Thirds, viz. 
+ for himſelf, and + for 2 for himſelf, and 2 for 
Sept. 29. Received of B ——— 200 | Dec. 7. PaidtoB — 300 
The Accompt of B: 5 Peticalar A 
| | 1 a compt of B. 
June 29.1611. Received of 4 — 100 | Mar. 2. 16 11. Paid to 4! 200 
Sept. 27. Rec. for Accompt par- Ju 23. Paid for Accompt par- 
table in Thirds, vix. 8e able in halves between > 300 
for A & for himſelt- them 8 
June 27. 16 12. Received of A 300 Dec. 27. Paid to A | — 309 
Syt.27. Received for Accompt Jane 27. 16 12. Paid for Accompt par- 
| partable in halves be 300 table in Thirds, viz. 18 300 
tween them FUE for A&A for himſe}f- . 
Dec. 27. Received of 42. — 300 Sept. 27. Paid to 4 — 200 


( 
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Acconpt of 3 The e 'of A. 


0,08278,53704. Log. of Rin 2 Tears. 
_ 2,30102,99957. Log. of 200 received. 


— — << war  ww@Yys 


2,38381,53661. oY &S Wi 


5 06208, 90278. Log. of Rin 1; Tear. 
2,11394433523. Log. of 130 received. 


2,17603,23801. Log. of TTY 


o, 5 174, 08565. Log. of Rin 1 4 Tear. 
2547712512547. Log. of 300 received. 


5 O ,04139,26852. Log. of Ri in 1 Year. 
2,14612,80357: L. of 140 received. 
2 2, 18752,07209. Log. of $7Y | 


—— OP 


0 02.06 9.6 3426. Log. of R in ＋ Tear. 
| 2,3010 92599957. Log. of 200 received. 


- —— — — — = 


2532172, 63383. Log. of 209,761, &c. 


O ,07243,71991- Zog. of R in 14 Tear. 
2717609512591. Log. of 150 paid by B. 


2,24852 84582. Log. of 177,226, c. 


, 3104, 45139. Log. of R in Tear. 
2,00000,00000. Log. of 100 paid by B. 


2.03104, 45139. Log. of 1074095 CC. 


b 


— at 


l 


g 


it 
2,52886,21112, Log. of 337,957, Kc. l 
! 0,02069,63426. Log. of R in + Tear. 


nd 


* 
I 


The "Diſcharge of A. 
0507243,71 991. Log. of Rin 1 4 Tear, 


alt. 2,00000,00000. Log. of 100 paid. 
| 
1 


2,97243,71991- Log. of 118 „150, Nc 
0,7243, 71991. Log. of Rin 14 Tear. 


__ | 2,00000,99000. Log. of, 100 bald. 


2 207243571991. Log. 0 of 118 5150, . 


0 03 104,451 39. Log. R in & Tear. 
247712312547: Log. of 300 aid. 


2450816, 57686. Log. of 322,229, Kc. 


2,30102,99957: L. of 200 paid. 


4 2,32172, 63383. Log. of 209,761, N 
050 1034,8171 3. Log. of R in rear. 


| 247712312547: Log. of 300 paid. 
 2,48746494260. Log. of 307, 234, Ke 


 0,06208,90278. Log. of R iu 14 Tear. 
2 17609, 12591. Log. of 1 $0 receivedly B, B. 


2, 23818, 2869. 9. Log. of 1 173,05 3, CC. &._ 


| 


0.02059,63426. Log. of R in & Tear. © 


2,1 7602, L231. Lg. I 150 receiued by B, 


* -,1 967876017. I Log. of 157,321, 1 


Collection of the Charge: 
242. 
4 4949796, © 4a 
Tt 
209,7617, 55 
1 77,2264, Ce. 
I 07,4099, Wc. 


1378533375 


one is the Diſcharge of the other. 


The Charge of B. 


Dr. 14. Year by 100 Re of A. 118 1509 
14 Year by 150 R for A. 173, 534 


Ol Year by 150 Re for A. 15,3213 
o Year by 300 R of A. 307,2341 
13 3. Year by 100 Pd by A. 118, 1509 
05 Vear by 200 Pd by A. 20977617 


B Debitor 140328021 


5 Collection of the Diſcharge. | 
| | 118, 1509, Oc. 


118,1 509, Ce. 


40 7617, & 5 
07,2341, £9 | 


| | : 322,298, or 


WM oy 17370534 Of, 


32352232135 Ce. 
1495,9021 


Total Charge of A, . 1378, 3351. 


Ren due to 4, 27,5670. _ 
| 1405,9021, Total Diſcharge of A. 
Accom)t of B And by like Examination of the Accompt of B, there will be found f in his 
caſt ß. Hands the Sum of J. 27,5670, c. due to A as aforeſaid, ſeeing the Charge of the 


The Diſcharge of B. 
Cr. 2 Years to 200 Pd to A. 242. 
17 Year to 150 Pd for A. 177,2264 


or Year by 300 R of A. 322, 2298 14 Tear to 300 pd to A. 33,9575 


04. Year to 100 Pd for A. 10% 4099 

0 Year to 200 Pl to A. 209,617 
| 12. Year to 130 RK by A. 149,9796 

1 Yearto 140 R by A. 154. 


B Creditor 1378,3 351 


Total Diſcharge of B, I. 1378, 3351. 3 
Reſt in the Hands of , 27,5670 _ 


1405,9021 Total Charge of B. 


tl... Ao 
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So to ballance this Accompt, it appears that B is indebted to A 1. 27,5656, or Ballarit Bin 
271. 115. 4d. &c. due on the Foot of his Accompt, to be paid March 27. #4 A. 
1613. ” : | eee, 5 | | 
On the contrary, to ballance an Accompt at preſent, when the Paiments are to For the preſent; 
be made afterward, by the ſecond Prop. of Intereſt take the Log. for the Time 
gotten, as aforeſaid, from the Log. of the Monies ſo to be paid or received. 3 
Example. A owes to B 800 l. to be paid at 4 Years end: And Z is indebted to 9: Of the Debts 
A 9904, to be paid in Years, that is to ſay, at every 2 Years end 3001. Now , *. 2 Fog 
they agree to clear their Debts preſently, allowing each other 8 per Cent. per An- Sts 4 & 
num, Intereſt upon Intereſt : 'The Queſtion is, which of them muſt pay Money to peſem. 


the other, and how much? 


The C harge of A. | Is The Diſcharge of A. 
2,90308,99870 Log. of 800. | 2,47712,12547 « Log. of 360, 
0,13369,50220 . Log. of Rin 4 Years. | 0,06684,55110 . Log. of R in 2 Years. 
2,76939,49650 . Log. of 558,023. - 1 2241027437437 : Log. of 257,201, 

Collection of the Diſcharge. | 247712412547 . Log; of 300. 

257,201, 85 | 0,13 369,50220 - Log. ofRin4 Years, 

| fg = . 2534342,62 327 455 Log. of 220,509. 

— 2,477 12, 12547 . Log. of 300. 

666,761, Ge. 520054, 253 30 . Log. of R in 6 Years. 

r 2227657287217 . Log. of 189,051. | 

Total Charge of 4 l. 588,023, &c. JT OE Tl 

Reſt due to 4 ' 78,738, Ce. 


"566,761, Cc. Total Diſcharge of 4. 


And by like examination of B his Accompt, ſo much over-ballance will be Balauct B fu. 
found in his Hands as is due to A on the Foot of his Accompt ; and therefore B debted to a. 
muſt pay to A, to ballance the Accompt, J. 78, 738, &c. or 781. 145. 9 d. Cc. 
in ready Monex. | 


Prop. 3. To diſcover what ready Money is to be paid for a Leaſe, when certain Prop 4. 15 fud 
Years of the Term are of greater Value than the Reſt, and fo conſequently to th! ready Money 
bring ſeveral Annuities iſſuing out of the ſame Lands into one Paiment: ge 7 

Suppoſe the greateſt Annuity or Annual Profit, to begin and continue for the % 722. 
whole Term or Number of Years propounded : Then according to the 4th Vari- Value then tbe 
ety of the Second Propoſition of Annuities, find what ſuch an Annuity or Rent is 22: 0r to bring 
worth in ready Money. And alſo in like manner having ſubſtracted the leſſer 4e Annuities 
Rent or Anmuity from the Greater, find what the Difference of the Rents or An-. 
nuities to continue for the Term of the leaſt Annuity is worth in ready Money: 

Then abate this ready Money from the former, and the remainder is the ready 

Money that ought to be paid for the Leaſe, or both Annuities; and with this 

ready Money, according to the 4th Variety of the third Propoſition of Annuities, 

is to be found the Annuity or Rent to continue for the whole Term in lieu of the 
other. | 

Example. Certain Lands ſtand charged with the Paiment of 40 5s. per Aunum Q. of Lands 
for 13 Years, and afterwards for paiment of 10 J. per Annum for 17 Years : Or chæged with 2 
ſuppoſe a Leaſe for 30 Years to come, whereof the preſent yearly Profit all Out- _e, 
Rents paid be 2 J. but after 13 Years expired, it will be worth 10 J. Yearly, all 3 1 
out-Rents paid. If this Leaſe be offered to ſale, what may be given for it, rec- a Leaſe, &c, 
koning 6- per Cent. per Annum, Intereſt upon Intereſt ? Or if the Owner of the 
Lands agree with the Party to whom the aforeſaid Annuities are to be paid, to 
reduce both into one for the whole 30 Years; the Queſtion is, what that new 
Annuity ought to be at the Rate aforeſaid by Compound Intereſt? © | : 
Anſw. The Purchaſe of the Leaſe will be found worth in ready Money, Anfver; 

. 64,245, Cc. which will buy an Annuity of 41. 15 s. 10d; and ſomething a- 
bove, for 30 Years, „ 


68, 


——— — — 
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005632, 53434 Log. of R. 6 or 1,625. . TEE 
i | 30 T. 
0.78976,0 3020 , Log. for the whole Time. | 
. 2,20411,99827 . Log; of 160 Principal, to raiſe 10. the greateſt Aud. 
1,41435,96807 . Log. of 257963 Oc. 


Ready Money 13420 to buy 10 J. per Annum 30 Years. 


Now ſeeing for 13 Years of theſe 3o, the Annuity. or Annual Profit is but 2 . 
dete Annum, this is to be taken from 101. per Annum, and there remaineth 8 . 
der Annum; and the 134,037—before found being too much, ſo much as 81. 


per Annum is worth in ready Money for 13 Years, therefore in like manner the 
Price thereof 1 is found. | 


e 3434 + Log. of Ras aforeſaid. A 
13% K. e . 
O 07897,60302 | | 
„26325, 3434 
5,34222, 94642 . Log. for 13 Years. av: 
2,10720,99696 , Log. of 128 Principal. to raiſe 8 . the Diftrence of Anu. 
12 1,76498,05054 Log. of 58,208, Cc. 


Ready Money 69,792 9,792 to buy 81. per Annum I 3 Years. 


This 1. 69,792—taken from J. 1 24.035—leaves l 64,245, ve. for the Value of 


the Leaſe, which will buy an Annuity of . 4,7931, Oe. or 41. 155. 10d, &c. 
Der Annum for 30 Vears. 


1,2041 1599827 . Log. of 16 Principal, to raiſe 11. Annuity at simple In- 


tereſt, after the Rate of 62 per Cent. 
0,78976,03020 . Log. for the Time of 30 Years. 


0,41435,96807 . Log. of 2,5963, Ce. TY 
Ready Money 4 3,4037—to buy 1 J. Annuity for 30 Years. 
1,80783,93335 - Log. of 64,245, c. Price given. 
1, 12722, 46987. Log. of 13,4037, Cc. Price of 1], Annuity. 5 
0,68061,463483 . Log. of 4,793 1; Cc. New Annuity to continue 30 Years. 1 
When the ſeveral If the ſeveral Annuities be iſſuant together, then get the Price of them ſeve- 


Annuities ar: rally, and add them together for the Sum to buy the Annuity deſired, and the 


payable ub. Total taken from the” Price of the Whole, ſhews the Price of the Purchaſe ſo 
charged with the Annuities. - 


Q.9f a Fan to Example, A Farm is to be fold for 6801. which ſtands charged with the Pai- 


be 2 cher. ment of 30 l. per Annum, viz. 71. 105. per Quarter for 2 Years : And alſo 9. 


ged with 2 Ar- per Annum, viz. 21, 5 s. per Quarter for 7 Years: how much Money may the 
nuities, what the purchaſer retain in his Hands of the 6801. to ſatisfy the Paiments abovemen- 
che 19) tioned, reckoning after 64 per Cent. per Annum by Compound Intereſt ? 
3 Anſw. I. 1070339, Cc. "that i is, for the firſt Annuity J. 56,0804, Oc. and for 
ale a the other l. 50,9535, Cc. So this! 107, 339 taken from 6801. leaves J. 572, 9661 
to be paid for the Purchaſe as charged with the ſaid Annuities. And if the Que- 
ſtion were, what new Annuity might have been granted in lieu of the other two, 
this 1. 107,03 39 being found to be the ready Money both the ſaid Annuities are 


worth, the Work will be reſolved as before by the 4th Variety of the third Prop. 
of Annuities. 


0,02632,53434 » yon of 1,0625. R. as before. 
1 


40 550686 $ . Log. for the Time 2 Years or 8 Quarters. 
2,69125,05683 . Log. of 491,191 3,0c.Principal to raiſe 71,105.in 1 ge 
2 2 63859,99815 - Log. of 4351109, Ce. 


Ready Money 56,0804, Cc. to buy 30 per Aon for 3 


— Years payable quarterly. 
1 * | * 07 
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: 0,02632;53434 ; ws of 10625. R. as before; | 
5 r GEAR 
0,18427,74038 . Log. for Time 7 Years, or 28 Quarters. , . 
2,16837,19230 . Log. of 147;3573, Cc. Principal to raiſe 21. 55; in i 
Lr Tn e be POES $7. Quarter. 
129840924192 i Log. of 96,4038, Oc. | 
ST a Ready Money 50, 9535, Oc. to buy 91. per Annum for 7 Years, 
e — — haypable quarterly. : 
Prop. 4. To exchange one Annuity for another; with or without Money to Prop 4+ Th ex- 
Bee hx he + res offer tp ot 15 8 1 15 change one An. 
With Money is, when the Terms of both Annuities are equal, but the Arinui- ther. OO 
ties are one greater than the other, then abate the leſſer Annuity from the Grea- With Minty to 
ter; and as aforeſaid, by the 4th Variety of the ſecond Propoſition of Annuities, lost. 
find what the Remainder eſteemed as an Annuity for the Time given is worth in 


ready Money, and ſo much is to be given with the leſſer Annuity for the Purchaſe 
of the Greater, | 


Example. A hath an Annuity of 701. per Aunum, and B another of 150 l. both C 0f 501. per 


to endure 15 Years: They agree to exchange, and that A ſhall pay to B ſo much Ann. *#%anged 


ready Money as will countervail the Difference of the Annuities : how much ready 9 
Money ſhall B receive of A, after the Rate of 6 per Cent. per Annum by Com- my tobe gi 


pound Intereſt ? | | py 
Anſw. 1. 776, 9799, Oc. For 70 taken from 150, leaves 80; and $01; per An- Abſwer: 


to be given; 


num for 15 Tears is worth ſo much ready Money. 


1 HF Fe 15 5 T. 5 , > 
0,37953,79795 . Log. for the Time. FFV 
3,12493,87366 . Log. of 1333, 3333; Cc. Principal to raiſe 80 J. per An. 


2,74535,07571 . Log. of 556, 35 34, Cc. 
Ready Money 776, 9799, Cc. to buy 801. per Annum for 15 
| — — Vears. e 


Exchange of one Annuity for another without Money, muſt ballance the Ine- Without Monty 


quality of the Annuities with more or leſs Time: Wherefore as before, get the fo boot, 


ready Money that will buy each Annuity, and then by the 4th Variety of the 
4th Propoſition of Annuities, ſee how many yearly, halt-yearly, or quarterly Pai- 


ments accordingly the ready Money of one Annuity will buy of the other. - 


Example. A hath an Annuity of 201. per Annum for 21 Years, yearly to be & j2o/. pe 
paid, and will exchange with B for an Annuity of 301. per Annum how long Ann. exchangtd = 


ſhall the Annuity of 30 J. per Annum be paid to A, that neither of them loſe, i” 30 l. per 


reckoning 6 1. per Cent. per Annum, Intereſt upon Intereſt ? Ann. whatTerm 


Anſw. 10 Years A ſhall receive 30 J. per Annum, but for the 11th Year no more Anfer. 


than 27 J. 75. 45 d. 


o 2530, 58653. Log. of 1,06. R. 
- 21 


o,53142 31713 K Log. for the Time. 3 8 TD | 
2,52287,8745 3 . Log. of 333,3333, Cc. Principal to raiſe 20 J. per Ann. 


33 1.99145,55740 . Log. of 98,0518, G0. 
| "i 5 — — 


Ready Money 235,281 5, c. to buy 20 l. per Ann for 21 Years; 


2,69897,00043 . Log. of 500 Principal, to raiſe 301. per Annum. 
| 235,2815, Ce. | 


2,42218,42932 . Log. of 264, 7185, Cc. 
0, 27618, 57111 


ws Then if 2530, 58653 anſwer to i Tear, or 305 
(23127058 Days, 2312, 7058 1 the Remain ſhall anſwer to 


— cata Year 5, 333 Days and part of a Day. And if 365 
27618, 7 1 0 Days pay 30 I. then 333 Days ſhall pay J. 27, 3698, 
25,7865 3 Cc. or 27 J. 75. 47 d. 


7 Hence 
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In like ſorts Hence alſo after the manner of Annuities, a Debt to be paid at certain Times, 


Devts by a n and afterwards agreed to be paid at other Times, with ANOWEICE or Diſcount of 


po 7 ou Compound Intereſt, the Paiments are found. 


Times. Example. One ach 5000 J. to be paid in 5 1 Dix. every Year 10001, 


Sal 7 . but afterwards agreeth with his Creditor to pay the W hole in 20 equal Paiments, 


e e 2 le viz. every 3 Months one Paiment: The Queſtion is, what each Paiment ſhall be, 
paid in every 3 With Allowance of Intereſt upon Intereſt, after the Rate of 10 J. per Cent. per 


' Mozths. Annum ? 


Anſwer. Anſw. I. 241 argy 1, Oc. every Quarter during the 5 Years : For 10001, a Year 
for 5 Years being found to be worth, in ready Money, I. 3790, 7868, &c. that 

ready Money will buy ſuch a quarterly Paiment as aforeſaid, by the ath 9 

the third Propoſition of Annuities. 


 1,61752,36773 . Log. of 41,4499, Ge. principal to raiſe 1 J. per Quarter, 
0,20696,34260 . Log. for the Time 5 Years, £ or 20 ee ann 
141056, 2513. Log. of 25,7371, Cc. "py 
Ready Money 1 15,7127, © &c. to va I & Annuity for 5 Years 


3,57872,93 597 Log. of 3790 3790,7868, &c. Price N 
171962510297 . Log. of 15,7127, Oc. Price of 1 1. AT. 


238247483300 Log. of 241,2561, Ce. New Annuity. 


If the Debt be But ſuppoſing by the new Agreement, the whole Debt had been ——_ to be 
„able at net. 1;C-harged in one Paiment, as at the end of 3 Years, with allowance of Intereſt 
as aforeſaid : Then after the ready Money found, as aforeſaid, by the 4th Va- 


Example. riety of the ſecond Propoſition of - Annuities, the reſt of the Reſolution is 


wrought by the firſt Propoſition of eren and that c one Paiment found 1 
J. 5045, 5372, Cc. f 


0,041 39,26852 . Log. of be. R. 
. : 

0, 12417, 805 56. Log. for the Time. 

3537872793597 · Log. of 3790, 7868, G. ready Money. 


3,70290,74153 - Log. of 3043, 5372, Cc. o. 


Prop. s. To len Prop. 5. To leſſen the yearly Rent of an Houſe or Land by increaſi ing the Fine, 
the Rent or Fine. or. to leſſon the Fine by increaſing the Rent, 


The Rent, For leſſening the Rent by the 4th Variety of the ſecond Propoſition of Annui- 
ties, find what the Sum diminiſhed, eſteemed as an Annuity, is worth ready 


Money, and add this ready Money to the Fine, and the Aggregate is the new 
Fine. 


Q. Of 101. per Example. A Leaſe is to be ſold ys 30 Years, whereof the Fine is 1004. and 
* 22 to the Rent 10 l. yearly. The Leſſee is deſirous to pay leſs Rent, and to increaſe 
4% haf Fit. the Fine or Income : If therefore the yearly Rent be decreaſed to 4 l. per An- 
aum, what Fine ſhall he pay after 101. per Cent. per Annum by Compound In- 
tereſt. 
Anſwer, Anſw. I. 156, 5614, Sc. For ſeeing the 101. yearly Rent decreaſed to 41. is 
| diminiſhed 6 J. per Annum, the ready Money that will buy an Annuity of 6 J. per 
Annum, at the Rate and for the Time aforeſaid, is found to be J. 56,5614, Ce. 
which added to 1001. makes I, 156, 56 14, Cc. as 'before. 


0,041 3926852 ; Log. of 1,10, R. | Tho) 
| . 


1, 24178, 05 560. Log. for the Time. 
1,77815,12504 . Log, of 60 Principal to raiſe 6 . per Amum. 


9853775944. Logg. of 3,4385, Ce. 
Ready Moriey 56,5614, Cc. to buy 61. Annuity for 30 Vears. 
Fins - 1 
Total 156,56 14, Cc. Fine to be paid. 


For 


For leſſening the Fine by the 4th Variety of the third Propoſition of Annvities, The Fit. 

find what Annuity may be bought for that Quantity of the Fine deſired to be . 

| bated, and add that Annuity to the Rent, and the Aggregate is the new Rent. 
Example. If a Leaſe of an Houſe for 21 Years be worth 1601. Fine, and 101. E Of 1004, 

ger Annum Rent: of how much yearly Ret 5 55 it to be, to bring the Fine Play leſſened, th 

down to 601. reckoning 10 J. per Cent. per Aunum, Intereſt upon Intereſt? _ ** onda 

Anſw. I. 146250, Cc. For ſeeing the Fine of 100 l. decreaſed to 60 J. the Anſwer: 

Leſſee abateth 40 l. of his Fine. And this 401. at the Rate, and for the Term 

aforeſaid, will buy an Annuity of J. 4,62 50, Se. which added to 101. makes the 

Rent 1. 14;6250, Oc. as before, | 


— ©,041 39,26852 . Log. of 1,10: I i, 
0,86924,63892 : Log. for the Tie. 
I,00000,00000 Log. of 10 Principal to raiſe 1 J. Annuity; 
0, 307536108 . Log. of 1,3513, G. ee ee 
5 5 Ready Money 8,6486, &c. to buy 1 1. Annuity for 21 Years: 
1.60205, 99913 . Log. of 40. Price given. wrt | 
973894258113. Log, of 8,6486, Cc. Price of 1 l. Annuity. 
0566 51 1, 41800. Log, of 4,6250, &c. New Annuity. 
| 111 «© 


Total 14,6250, Cc. Rent to be paid yearly, 
In like manner Exchanges of Fines for Rents, or Rents for Fines, or Fines and = 
Rents for Rents or Fines, are e erg And the Annuity for the one, and 
the ready Money for the other found out accordingly. as 
Prop. 6. To find what Annuity for any Term one may buy for a Sum of Mo- Prop.s. 75 find 
ney, when the Annuity beginneth preſently, and the Buyer hath Time for the what Anmity to 
Payment of his Money. . begin preſently, 
This Prop. by the ſecond Prop. of Intereſt, firſt findeth what the Purchaſers mg hang of 
Money is worth to be paid preſently; and then by the 4th Variety of the third afterwar mt 
Prop. of Annuities, findeth what Annuity to endure for the Time propounded may 
be bought for that ready Money. 8 5 | 
Example, What Annuity to endure for 10 Years, and begin preſently, may I g.. Amit) 
grant for 500 J. to be received at 4 Years end, reckoning Intereſt upon Intereſt, fo 10 7ears 


after the Rate of 10 J. per Cent. per Annum ? nl beagle for gool! 
Anſw. 1. 55,5786, &c. For 5001. due at 4 Years end, being worth in ready f, +7957 


1 ; 


Cc. for 10 Years. 
0,041 39,26852 ; Log. of 1,10. R. 
e 
o, 16557, 7408 . Log. for the Time 4 Years: 
256989700043 . Log. of 50 . 
2,53339,92635 . Log. of 34,5067, Cc. a. 


0,41392,68520 . Log. for the Time 10 Years. 


1,00000,00000 . Log. of 10 Principal to raiſe 1 FA Annuity; 5 
0,58607,31480 - Log. of 3,8554» Ce. 


Money 1. 341, 5067, Oo. will buy at the Rate aforeſaid an Annuity of 1. 55,5786, Anſwer. 


+4 


Ready Money 6,1 445, Oc. to buy 1 J. Annuity for 10 Years: 
2.83339,9263 . Log. of 341, 5067, Cc. Price above found. 
N „A 5 Log. o 6.1445, Or. Price of 11. Annuity. 


— — — — 


1 ,74490,77674 . Log. of 5525786, Cc. Annuity deſired. 


But if the preſent Value of a Leaſe be given, and the Term begin after- if the Hin lee 
ward, the preſent Worth is only to be valued according to the future beginning gin afts, © 
of the Term. 


Example. 


1 
22 


Cc ca --— > Anatociſm. Lib. IV. Par. iti. 
Q.0jthe Re. Example. If a Leaſe for 30 Years to begin preſently, be worth 1000 1. what is it 
an of * worth in Reverſion, to begin at 7 Years end, after the Rate of 10 l. per Cent. per 
woat won. Annum, Intereſt upon Intereſt? . „% e ee $1015 een age 
Anſwer. Anſw. I. 5 13,1581, Cc. Becauſe the Purchaſer pays his Money 7 Years before 
1 * he enters upon the Land, the Drift is to know what 1000 J. due at 7 Years end, 
after the Rate aforeſaid, is worth at preſent; which by the ſecond Prop. of Inte- 
reſt, is diſcovered to be J. 513,1 581, Cc. and no more is the preſent Value of that 
Leaſe. . Yor Pot had FFT 
0,041 3926852 . Log. of 1,10 . 
| e e e 2 
, 28974, 87964. Log. for the Time. 
3, 0000, 0000. Log. of 1000 . &@ . 
2,71025,12036 . Log. of 513,1 581, Cc. & CGI, 
Prop.7.To cozn- Prop. 7. To countervail a preſent Fine, with an Annual Rent, beginning and 
tel Fines continuing with a Leaſe, when the Leaſe in Reverſion is offered to ſale for ready 


and Rents, and Money. 1 | 3 e whom $1 | 

= — * R. Here is to be found what the Fine will amount to, being put out at Intereſt for 
ſo many Years as are to come between the Bargain and the beginning of the new 

Leaſe, according to the firſt Propoſition of Intereſt: and then find what Annuity 

to endure for the like Term, with the Leaſe, may be bought for that Fine ſo in- 


creaſed by the 4th Variety of the third Propoſition of Annuities ; and that ſame 
Annuity is the Annual Rent deſired. Ad Se | TS 


Q. of the Rent Example. Suppoſe I have 10 Years to come of an old Leaſe, and would renew 
upon renewing 4 


| 4 it for 21 Years after the Expiration of the Old; for which lam demanded 100 IJ. 
e ee of to be paid preſently, and inſtead thereof I offer ſuch a Rent during the new 
98 Leaſe, as ſhall counter vail the ſaid preſent Fine, after the Rate of 10 per Cent. per 
 Amumby Compound Intereſt : what ſhall that Rent be ? „ 


Anſwer. Anſw. 1. 29, 9903, &c. For the 1001. paid 10 Years before 


| -hand at the Rate 
propounded, will produce J. 259,3742, Cc. which Sum will at the ſame Rate, 
purchaſe a Rent of J. 29,9903, Cc. for 21 Years, 5 ; 

.._ 2,00000,00000 . Lag.ohioe... #; 5 mt ed ny wn 
0,41392,68520 . Log. for the Time 10 Years, as before. 
2,41392,68520 . Log. of 259,742, WSG. o. 
1,00000,00000 . Log. of 10 Principal to raiſe 1 l. Annuity. 
0,86924,63892 . Log. for the Time 21 Years, as before. 


0,13075,36108 . Log. of 1,3513, Cc. as before. 


— 


Ready Money 8,6486, &c. to buy 1 J. Annuity for 21 Years, 


2,41 392,685 20. Log. of 259,3742, c. Price as before. 
0593694, 58113 . Log. of 8,6486, Cc. Price of 1 J. Annuity. 


1247698510407 . Log. of 29,9903, @'c. Annuity or Rent required. 


prop. 8. Tofnd Prop. 8. To get the Annuity for a certain T erm, which another Annuity for a 


an Annuity an- Jefſer or greater Term with ſome Money will buy to begin preſently. 
ſwerable to ano- 


Ta, This Propoſition is almoſt like the 4th. before: For firſt muſt be found, what 
7 NE the Buyer's Annuity 1s worth ready Money, and thereto add the Money to be 
iy, paid with the leſſer Annuity, or the greater Annuity with the leſſer Time, as the 

Caſe requires; and then find what Annuity that Sum will buy for the Term pro- 
pounded, the one by the 4th Variety of the ſecond Propoſition of Annuities, and 
the other by the 4th of the Third. 


52 an 2 Example. What Annuity to endure for 21 Years is worth 200 J. ready Money, 
ty jor 21 J2ar7, 


bought ſor 2001. and _— - * » ar _ for 7 Years, reckoning 10 J. per Cent. per An- 
and $01. per um, Intereſt upon Intereſt | | 

Annum. Anſw. 1. 51,2708, Oc. per Annum. For ſuch an Annuity for 21 Years, at the 
Anſwer. Rate of 10 onthe 100, will be purchaſed for the Sum of J. 443,4209, Oc. that 


is, 200 J. in preſent Money, and J. 243,4209, Cc. the Value of the Annuity of 
$91. per Annum for 7 Years. — | 


] 


| fer Term, and this ready Money is the Value of the Leaſe for that leſſer 


mall the Landlord pay back of the 3601. ? 


Chap. vun. Wwe; ww 


2;69897,00043 + Log, of 300'Principal to raiſe 56 l. Ahnuity: 
_. _ 0,28974,87964 '. Log. for the Time 7 Years as before. 
2,40922, 12079 . Log. of 256,5790, Cc. 


Ready Money 8 243.4209, Or. to buy 50 i. per Ann. for 7 Years. 


2, 64681, 62080 . Log. of 443,4209, Cc. Price as before. 
2929359458113 . Log. of 8,6486, & c. Price of 1 J. Annvity. 
1, 70987, 3967 . Log. of 51, 2708, &c. Annuity deſired. 


Prob. 9. To know by the Price or Fine of a Leaſe to endure for a certain Ph 2, To f 


Term, what a greater or leſſer Term of the ſame is worth; not altering the ,, 13 5 


* worth, not al- 


When the Fine given is the Price of the leſſer Term, and the Value of the tering the Kent, 


Greater * e z then firſt by the 4h Variety of the third Propoſition of An- I the Fine be 
nuities, find what Annuity to endure with the firſt Leaſe may be bought for the #* Prize of be 


Fine : And then by the 4th Variety of the ſecond Propoſition of Annuities, % Zen, ad | 


find what this laſt found Annuity eſteemed with the ſecond Leaſe is worth 1 


. J 0 5 9 ſonght. 6 
2 ready Money, and this ready Money is the Value of the Leaſe for the greater 


Example. If a Leaſe of an Houſe for 10 Years be worth 100 J. Fine, and % Of « Leaſt; 


101. a Year Rent: What Fine is a Leaſe of the ſame Houſe worth for 20,%" for. in 
Years, not altering the Rent, after the Rate of 10 1. per Cent. per Annum by Com- 71,47,what Fiat 
pound Intereſt? „„ e o Rr 
Anſw. 1. 138, 5504, Gr. becauſe at the Rate aforeſaid 1001. will buy an Arinui- 
ty of 1. 16,2741, Cc. for 10 Years; and this Annuity in 20 Years is worth as be- 


for 20 Tears: 
Anſwet; 


fore J. 138, 5 504, Cc. ready Money. 
| 1,00000,00000 . Log. of 10 Principal to raiſe 11. Annuity; 
0,41392,68520 . Log. for the Time 10 Years. 
0,58607,31480 . Log. of 3,85 54, Cc. 


Ready Money 6, 1445, &c. to buy 1 J. Annuity for 16 
— — Vears. 


Re OTE Log. of 100 Price given. 


2, 78949, 4961 . Log. of 6, 14455 Cc. Price of 1 l. Annuity, 
1521150, 85039 Log. of 16,2741; &c. Annuity for 10 Years: 85 


2, 2115085039 . Log, of 162,741 5, Oc. Principal to raiſe . 16,2741 
„ e 
0582785, 37040 . Log. for the Time 20 Years. 
1,38365,47999 - Log, of 251910, C. 


Ready Money 138,5504, &c. to buy 1. 16.2741, &c. for 
| — — 20 Vears. 1 


on tlie contrary, when the Fine given is the Price of the greater Term, and Ib. Fine be thi 
the Value of the Leſſer is required: Then firſt find, as above, what Annuity to P of the 
endure witfi the greater Term may be bought for the Fine; and afterward find 274 the Lf 4; 
what this laſt found Annuity is worth in ready Money, according to the leſ- heb 
Term. ; OO rf ne. „ 

Example. A for a Leaſe of 50 Years paid 360 J. and after 11 Years agreed ./ 360 laid 


with his Landlord to ſurrender his Leaſe, conditionally, that he might receive ſd jo « Leaſeef 50 


much as the Reſidue of the Years in the Leaſe will come to, after the Rate of 5 J. I., dd 


8 . 2 e RS : 7. , bow 
per Cent. per-Annum, and reckoning the Rent half-yearly : how much therefore „ pi yr paid 


| | back; 
nſw, l. 335.5656, Oc. For after finding the Principal Money, that at 5 1. qucyer. 
per Cent. per Aunum Simple Intereſt, will raiſe 1 J. Annuity in half a Year, to be | 
I. 40,4740, Gr. the Fine 3601. working as before, is found to buy an Annuity of 
. 9, 74433, Cc. half-yearly, which for 39 Years (that is the Reſidue of 5o after 
expiration of 11) is worth in ready Money J. 335,5696, Gt. as aboveſaid, and 


plainly appeareth by the Operations following. 


7 Q 5 


- 


A\ E \ 
* „ , : 
« ft 50 4 
— 2. — — U— — — —— —— R — 2 
> ——— 2 . — 


\ 
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N o, 02 118,92991 10 of 1205. 1 2,00000,00000- Log. of „ : 

2 nn ORE 7 2573928223330 Log. of 2,4707, Ce. 
15.6071 1,60717,64693 » Log. of 49,4740, Oc. 


1,6071 1.64693 - Log. of 40,4740, cc. principal to raiſe 11. Annuity 
: at Simple Intereſt in half a Year. 
= = 1,05946,49550. Log. for the Time 50 Vears. 


8554771 5143 . Log. of 3,5294 Ce. | 
Ready Money 36,9445, 45. Cc. to buy 11 1 Au for 50 
8 — Years,payable , TOY: 
2,55630,2g008 » Log, of 360 Price given. 
1,56755,03222 '. Log. of 36,9445, Cc. Price of 1]. Annuity. | l 
0,98875,21 786 . Log. of 957443» &c. Half-yearly Annuity for 


es. eg 50 Years, 
| 2,59592.86479 - Log. of 39443925, ce. Principal to raiſe 19,7443, 
8 - Sc. Ha ai 


0582638, 26649 Log. for the Time 39 Years. 
17695. 17695459830 Log. of 58,8228, Cc. 


Ready oy, 3 35456 96, 96, Oc. to yk 9,7443, "a Hall. 
year] y for 39 Years. 
Prop. 10. To Prop. 10. To reduce a Rate on the Hundred to a Purchaſe by the ear, or 


turn a Rate on the contrary. 
the Hundred,0 To the Reſolution of theſe ſerve the following Analogies, viz, 


— Rs =n——_—_— 


77747 5 be Por the former; As the Rate, to an Unit: ſo is an Hundred, to the Number 
Analogies, ' of Years deſired. 


For the Rateon For the latter; As the Number of Years propounded, to an 1 Unit: ſo is an 
the Hundred, Hundred, to the Rate deſired. 
=. A! would know what Rates on the Hundred Faw bought at 16 or 20 
Years Purchaſe is equivalent to: 


Then as 16. 1 :: 100 «6; 
JJ 5 75 the Latter. 


For tbe N: Or on the contrary; How many Years Purchaſe the Lands are e bought for, when 
Purchaſes the Money 1 is reckoned at 6 l. or 5 l. per Cent. per Annum ? 


Then as 6,25 . 1 :: 100. 16 
or 3 + 1 :: 100 10 Foy the Former. 


Wperehr it appears that Land bought for 16 Vears purchaſe, is all one with 
6 per Cent. per Annum; and Land bought for 20 Years purchaſe, 1 is alike as if 
the Purchaſe-Money were reckoned at 5 J. on the 100. 

Tithe Enquiry be When the Enquiry is, Which is moſt, ſo many Years Purchaſe, or ſuch a Rate, | 
which is moſt, both are to be gotten and compared together. 

Q.Ofto00l, Example. September the 29th, 1643, A Merchant paid 1000 1. for certain Lands, 

paid for 70 I. Which was out in Leaſe till September the 29th, 1650; during which Leaſe the 


of Her . Merchant ſhall receive but a Pepper - corn a Vear, but afterward he will receive 


Profit, 70 l. per Annum : whether now doth this Merchant pay more or leſs than 20 
1 vears Purchaſe ? 2 


Tears purchaſe, Anſw. More than 20 Years Pu e, by 71. 2s. +: For 20 Years Rent at 
Antwer. #7ol. per Annum, is but 14000. and 1000 J paid 7 Years before any Rent re- 
ceived, makes the Arrerages, with Intereſt upon Intereſt, after the Rate of 5 l. 
per Cent. per Annum, (that is all one with 20 Years Purchaſe) amount to * Sum 
of 1407.25. - by the firſt Propoſition of Intereſt. 


f o,o 21 18,92991 Log. of 1,05. R. | 701. 
„„ 5 3 


0, 14832, 50937 . Log. for the Time. 1400 
3, 00000, oo00. Log. of 1000. &. | 
314832450937 . Log. of 140%, 1004, Ge. 0. 


Whes 


Aten n : 611 


' 
' 2 


Chap. VII. PS . 
When the Enquiry is, Whether more or leſs be taken thin à Rate propound- If the Ei. 
ed, or than ſo many Years Purchaſe, both being gotten and Fo Brann ov uk ; 


as-laſt above-mentioned, the Difference will appear an which Side it is. 4 Ratt, tr 


Tear's Purchaſe, 


Example. If a Man disburſe 300 J. and at 12 Months end receive in part $0 1. C0 500 lol. 


and at the end of every Half-year afterward 40 l. tilt 10 Years in all be expired: edit, 8o l. 
e EX] : 


oth he take more or leſs reſt u eſt ? nd 40 l. balf- 
d m r leſs than 10 in the 100 Intereſt upon Intereſt ns, Ke 90s 


a Year before he receive any; the Year's Intereſt of 5001. at 101. per Cent. per 100 Intereſt, 
Annum, is 501. which added to 500 J. makes 550 l. out of which 801. taken, Anſwer, 
(which was then paid in) leaves 4701. the Compound Intereſt whereof, at the 
Rate propounded for the other 5 Years, amounts with the Principal by the firſt 
Propolition of Intereſt, but to J. 1108,23567, &c. And the Rent of 40. every 


Anſw. He takes more than 10 in the 100 by 1. 4, 339775 Er. For ſeeing he is lh 40 l inthe 


Half- year at the ſame Rate for nine Years, or eighteen Half. years, amounts to 
J. 1112,77544, Cc. by the firſt Propoſition of Annuities, EM b e 
0,041 39,6852 . Log. of 1,10 R. 0,7253, 41668. Log, for the Time. 
a T. ut the To 2591352,4491 5. Log. of 819,4538, Ce. 
„37233341668. Log, for the Time. a, „ e 
2257209778379 . Log, of 470. — LAG 1912,2295,0 . 
3,04463,20247 . Log. e „ i 


When the Enquiry is, which is beſt, 


h a Sum or ſuch an Annuity, the rea- 4 whats « 


dy Money of the Annuity gotten is to be compared with the Sum propounded; Sin or an 4. 


Example. & offers B 501. fot an Anmuity of 101. per Au for 8 Years : pn /t bh. | 
whether were B belt to accept thereof, accompting the Compound Intereſt at 10 J. Ann. ſor 8 1155 ? 
per Cent. per Annum-? VV „„ or rl Wes BS 50 l. be beſte 
Anſw. No; becauſe an Annuity of 10 J. yearly for 8 Years, at the Rate pro» Anſwer; 
pounded, is worth in ready Money J. 53,349, Cb. by the firſt Propaſition of An: 

wities, which is J. 3,349, Ct. more than 30). 1 0 frogeat bes 


6,041 $9326855 3 Log. of tai, R. 
8 : 3 


2,00000,00000 . Log. of 100 Principal to raiſe 10 l. Annuity. 


— ́ ——— 


155688585184. Log, of 46,6507, GC. 
3353492, Cr. 


In like manner when the Differente between ſo many Years Purchaſe, and the if the Bifi 
Money paid, or to be paid for the Parchaſe, is fought; botli are gotten, and the J 1 Lars 


| wel 4 Purchaſe & the 
one ſubſt racted from the other. Price be ſouzht. 


Example. Upon May-Day, Anno Regni Elizabethæ 30, A ſold to B certain Example in ju. 


Lands, that yielded 33 J. 16 s. 8d. per Annum Rent: At which Sale A and B filling an Order 


agreed thus, That A ſhould pay to B 501. upon the firſt Day of November next of the High 
following: And that then B ſhould furrender the Lands back again to 4 Court of Chan- 
(in nature of a Mortgage ) for the Paiment of 100 Marks per Annum for OO 

eight Years, viz. at the end of every Year; ſtill upom the firſt Day of Novem- 

ber, 6G J. 135. 4d. | 


Before the Day appointed for the firſt Paiment Z died, fo as the Surrender me cafe. 
was not made, nor any of the aboveſaid Paiments paid: Wherefore upon Suit 
in Chancery, it was ordered by the Lord Keeper, that there ſhould be an Ac- 
compt made, and the Queſtions in the Accompt to be, what the Land was 
worth at the Sale, after the Rate of 20 Years Purchaſe; and what the Paimen:s 
above-mentioned were worth in ready Money at the ſame Time, reckoning the 
Intereſt at 10 per Centum per Annum; And then look how much the Land was 
worth more than the Paiments, ſo much ſhould the Heirs of Z pay to A: how 


much therefore by this Order ought to be paid to A? 


Anſw. 1. 289,8833, Cc. For ſuch is the Difference between 1. 676,6666, &c. What ts bi gaid 
the Worth of the Land at 20 Years Purchaſe, and J. 386, 833, &c. the Sum of ding I tht 
the ready Money of tlie Annuity added to the 50 J. and taking from the Total 

| | one 
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* | Anatociſm — I ib. V. Par. Ill. 
one half Year's Intereſt, becauſe by the Agreement the 501. was not to be paid, 
nor the Annuity to begin till one half Year after ine nne was made, 
* i 4, tp 76 


33 2 16208 - Yearly k Rent of the Land. 
210 20 1 rar. 


676 : 13: 04 . Sum of Neve viola” 


0j04139,26852 : Log. of 1 K-55 


- 2* 
— — — 


o, 33114, 14816 bob 
23909, 634.26 3 R LS 9 411 
2,82390, $7366 . "Loaf 666, 6666, &c. Principal toraiſe 100 Aa 
0,331 1414816 Log. for the Time 8 Tears. 


2,49276, 72550 b Log. of 3:1 0049, Os. - 5 1 
. — — ' * r | | Marks 

Rey oy 355,661 75 e. to buy an | Annuity of 100 
for. 8 Near s. 


"5&7! : | added, 
2 60816, 40398 Log. of 405,6 17, Cc. 
 0,02069,63426 . Log. for the Time + Year. 
2.58746, 77172 . Log. of 386 57833, Oc. 
Th 676,666, @e,—386,7833, Gt. —289,8833, &c. 


Proof. of nn The Varieties of Queſtions are even numberleſs ; but what hath beck aig in 
Anatociſm. + this Chapter, is ſufficient for a through underſtanding of all Anatociſm: And 


ſince both the way of Work by Decimals, and alſo by Logarithms hath been ſeen, 
and ſeveral of the Operations and Propoſitions converſe one to another ; the 
Truth of the Concluſions is ſufficiently proved mereby, and to give farther Ex- 
ample here, will be altogether ſuperfluous. | 
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CHAP: I. 
5 Of EQUATIONS. 


T Othing remains now to finiſh the whole. Work, but to overlook £4u4- Equations cloft 
tions, which in the Chapter of Ratio's before are called Compound Pro- the Work, 
portions, to diſtinguiſh them from others; and ſometimes Proportions of 799 are Com. 
14 Y Equality, becauſe the Number or Numbers, Magnitude or Magnitudes, * 8 
between which Compariſon is made, are equal one to the other in Value, though 24 Equity. 
of different Denominations. Wes, kb Rd ; 
The whole Computation of Equations, conſiſteth in the Invention, Reduction he m5; 

and Reſolution of an Equation; and is called (though by ſome, with reference computation 
only to the latter) the Art of Equation, Rule of Equation, Rule of Coſs, Rule of conſiſts. 
Quantity, Almucabula, ( ſignifying an hidden or ſecret Tradition) Alpeber, or Le ſreerdl 
Algeber's Rule, another Arabick word taken by ſome for the Name of the Inven- TO 
tor, from the Article Al and Geber a Man; and by ſome that it was Geber the old 
Arabian: But others will have it only for a Name of ſingular Excellence, quaſi 
Art magiſtralis, it being of ſuch Perfection, that it performs not only what may x,,.amcy 
be done by other Rules of Proportion, Alligation, Falſe Poſition, and the Rules of thereof, 
Archindus, and ſix Quantities of Cataym, (as Digges in his Stratioticos tells us) but 
with much Facility, Evidence and Demonſtration. e ee HL EE 

From this Algeber came the Name te now moſt common thereto : Nevet- Algebra fon 
theleſs neither the one nor the other of them is the right Word, but Algiebar, as whence. 
Dr. Dee in his Math. Preface, G. proves from Avicen, tranſlated by Andretis Al- Hm to be 
pagus, (one very skilful in the Arabick Tongue) who calls The Science of work- wrote, 
ing Algiebar and Almachabel, The Science of finding an unknown Number, b 
adding of a Number, Diviſion and Equation : Nor could Geber (however skilled Geber wt ts 
therein, and other profound Knowledg) be the Inventor, ſince as that Learned 7winrr, 
Doctor ſaith, Diophantus, a Greek Philoſopher and Mathematician, before the 
Time of Geber, wrote 13 Books thereof; 2 55 | 

The Numbers or Quantities compared one to another, are ſet one on the one Parallels 
Side, and the other on the other, of a pair of Parallels or Gemowe Lines, called what uſe. 
the Sign of Equation, and ſometime Metonymically called Equation it ſelf, there H called. 
being no two things more alike or equal, than ſuch two right Lines === equal- yz 70 b u- 
ly extended, whereby is ſaved the oft repetition of the words equal to : As if I deftood therthy. 
would fay, i s. is equal to 12d. or 3 Crowns are equal to 155. they are ſet 


„ 11 ⁰˙ A om 
So ſhall one Shilling be underſtood to be equal in Value to twelve Pence, and 3 
Crowns equivalent to 15 Shillings, though their Denominations differ, and neither 
I nor 12, nor yet 3 and 15 are alike. n 
Equations, in the Chapter of Ratios before- mentioned, were there divided into e Sorts of 
two principal Sorts, viz. Pure and Mixt, as one Number or Magnitude compa- Equario: s, 
red to another, or many others to one or to many, and both Sorts there obſer- 
ved principally to converſe with Contract Numbers: Not but that ſometime Ab- 
ſtrat Numbers are uſed, as well as and with thoſe that are Contract; but if the . 
Denominations in Contract, or the Abſtract Numbers themſelves on both Sides of Arat Nun. 
the Equation, be alike, the Equation is either Nugatory or Impollible. . For when #* uſed how. 
the Equation ſhall be identical in Numbers and Denominations, it is nugatory or tri- 1 5 
fling ; as to ſay, 3 3 2 3 35 is all one as to ſay, 3 Squares is as much as 3 Squares. 2 NN. 
And when the Denominations are identical, and the Numbers annexed different, 
the Equation is impoſſible, for to ſay 25=35, is as much as to ſay 2 . 3, 
| 7 R | which 
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wiequal Veſſels, ther equal thereto, 


018-- fs Of Equations, Lib. IV. Par. IV. 
which is impoſſible. So as if one Number or Magnitude be valued with another, 
their Denominations mult be different; but one greater Abſtract Number may be 
compared to divers ſeſſer Numbers, and one Contract Number of higher Power 
, or Demonination with divers lower. : J. - 
One ſort of E. Oftentimes by Reduction, (as afterwards in the Chapter thereof may be ſeen) 
quar ou bed: Equations of the latter Sort are reduced from one Form to another: For ſome of 
ee ee Numbers on the one Side may be abated, or elſe carried over to the other Side 
1 of the Equation; ſoas one Number may be left alone at one Side, which is there- 
5 ae, fore called, the Solitary Side of the Equation. 5 | 
Although Equations are moſt frequent with Contract Numbers, yet the Equali- 
Equality of a ty conlidered between Abſtract Numbers, (as lelier Numbers may be Parts of the 
Number ts its Greater) hath not been without ſome Effect, and among others in giving Light 
Parts ab at, to the Way of parting equally an even Magnitude by 2 odd Parts thereof: And 


hat bel ep : f 
8 17 a hence this Problem gained Solution, vx. | 


To pot on vi o part a Veſſel full of Wine, or other Liquor, into two equal Parts, by 
jel of Liquer h other Veſſels, each of them unequal Parts of the greater Veſſel, and both toge. 

 . Nevertheleſs all Parts of a Number which together are equal thereto, are not 

© taken to make ſuch a Diviſion, Jeſt the Equation ſhould be nugatory : But thoſe 

What Pats to Moſt apt for the Equation, and which have a ſeeming Difficulty, as one an Unit 


be taken... below, and the other an Unit above the Half: For ſuppoſe a Veſſel full of Wine 


contain 8 Pints or Gallons, &c. propounded to be equally divided by two other 
Veſſels unequal, containing together as much as the other, theſe two Vellels mult 
be one 5, and the other 3 Pints or Gallons, Oc. which are one above 4, the Half 
of 8, and the other 3, one below;4 : For if the Parts were 1 and 7, or 2 and 6, 
there Were no GENA %% Un ior a arch eas; 
Example. Let then the 3 Veſſels be repreſented by 4, B, C; of which C being full, and 
the other 2 empty, pour out of C into till it be full, ſo will there be left 3 Pints 
in C; then fill 1 out of B, ſo will there be in A 3 Pints, in B 2, and in C 3: 
Then emptying 4 into C, it will have 6 Pints, and B 2, but 4 none. Further- 
more, emptying the 2 Pints of 3̃ into 4, and filling B out of C there will be in 
412 Pints, in 3 5, and in C but 1: But now it is evident, that if from Z you fill 
3 3 yet will B retain 4 Pints; and if 4 be emptied into C, there will be 4 Pints 
CCCCCCCTCCCCC ages. (aria Dinos "FAY. Son oo NR 
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Eq ans However the chief exerciſe of Equations be among Contract Numbers, and 


Oy wo _ of them eſpecially the 3 latter, viz. Coſſicks, Surds, and Species; yet I ſee little 

Wm, Treaſon to crowd all the Simple Elements thereof into the Accompt of Equations 
bers, but not to | a : quations, 
be confounded and leſs to ſubject all Figural Numbers, and their Operations, under the Title 


therewith, of Algebra, as ſome have done, but confuſedly. 


tion. | | 


1. Pure. I The firſt Pure or Abſolute, wherein is no Power on either Side of the Equa- 


2. Powerful, 2. A powerful Equation, wherein is ſome Figural Number or other. rin By N 
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9 Equations. 1 
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As well pure Equatiuns as thoſe mixt, (now commonly knoww by the Name of Both ſores, bowl 


Aﬀedd, and ſometime Adfected) when made up with Powers, whether Collical aan. 
or others, come under farther obſervation. 
i. Nanu th 


1. When the Quantities are orderly different one from the other; Hittiout derly diſtant; 


omiſſion of any Quantity between them. AY dn omitted; 
DDD TS INCA: 3 544 4. 48 3 
TP 2 3085640 3 1011:554:4.. I2'6 — 1 5 
40 2 12 3 3 3 ꝙ 23 + 104, - AN 2 


In all theſe Examples, one Denomination immediately ſucceeds the other; for 
between ꝙ and 3. 3 and 2. and N. no Quantity intervenes. 


2. When the Quantities are orderly different one from the other, but between 2. Ouantittes ia. 
them are 1, 2, 3, or more Quantities omitted. = | 4er diſt ant, 
g A amt omitted. 
Examples. CCG 1 Affecked. 355 Wa 
133 =, 43. 2 =.12 3 + 64 N 7 pt 
VV | 
130 = 32 1 2 1 02 ,= 
In the firſt Pure, between the Quantities 3 3 and 5 , 1s one Quantity, viz, © 
omitted. In the next, between ſs and 2, three Quantities are omitted, vis, 5 
33. and 3. And in the other Inſtance are omitted fone Quantities, 8. 33. 
@. and 3. between 5 ꝙ and x. 
In the firſt Affected is omitted only one Quantity, that is ꝙ, between 3 3 and 
3, and 2 between 3 and N. In the next alſo one Quantity only is omitted, viz. 
s between Z@and 33, and © between 33 and 3. But in the laſt Inſtance „„ 
Quantities are omitted, that is 3 3 3 and BG, between ꝙq and 59, and ſs and ; 
3 5 between 30 and ©, and 3 and 2 between ꝙ and N. 


3. When the Quantities omitted in an Affected 9 are between the sides 3. Quantities in 


or Parts of the Equation, but on either Side none. Alfcted betwerr 
| the Varts omits 
Examples. w DE 3 
1 30 == 30 2 4 N 4 At Examples 
tho = =822—3N 3 tor MIC 


Here between Z@ on the auer Side, and 2 on the other Side in the firſt 
Example, are four Quantities omitted, hut between 2 and N none, And in the 
ſecond Inſtance, between ꝙ and 2 is but one Quantity omitted, and none on 
either Side between 3 5 and ꝙ, or between 2 and N. 1:51 


4. When the Quantities omitted inan Aﬀetted, Eaten are ori i eicher Side, but 4. Quantities in 


none between the Sides. or Parts, bs ads an Afected bi- 
| — 1 | nr WAS twenthe Parts 
Kaen A r none, but on either 
A o 3 bin T9 . _ 0˙0 fide onitted, 
400 —3 bo == 10 30 + 1024 N e Examples. 


Between 3 © and ſs in the firſt Example, no Quantity is ini but 3 3 S. 
and 2. are omitted between ſs and N. And in the, other Example Bls at 
one Side the 7th Quantity, and 3% the 6th Quantity at the other Side, ſhew none 
omitted; but between S and Bf one Quantity 3 Is omitted, and between 3 Þ and 
N five Quantities are wanting. 


5. When the Quantities omitted are diſorderly nen and on both Sides of 5. Quartities 6- 

the Equation. I. Yon Og | he Fitted diſer- 
Examples. 1 — I 1 17 e 5 uurh. 

| 1 © + 2 —.— 2018 — 42. — 112 | 2 

3, 39 180 163 3 +.618N ee v3 


The firſt Example wants 6 Quantities between @'and 5 of the one Side, and 
3 Quantities between ſs and Z of the other Side. And 3 ꝙ is diſtant from 2 in the 
cs Example 4 Quantities on the one Side, and © from N 2 Quantiries on the 
other Side. \ 
The Truth of theſe, and other: Eqilations, may be tried, having the Root as Provf of Ezus- 
Cofſicks before noted, by taking Abſtract Numbers. For in the laſt Example, tions. 
ſeeing the Root is 3, the 30 thereof -ſhall-be 729, the 3 5 81, and the Cube 27: 
80 ſhall 3 3 be 2187; from which 100 2, that is 300 n, there ſhall 1 
of 


w» 4 


„ ä { . 15 1 1 3 | 
„„ Invention of Equations. 1 Lib. IV. Par. IV. 
for the left Side of the Equation 1887. And ſo 1633 is 1296, to which 618 ad- 


died, makes 1914; from whence 27 the Sum of 1 © abated, leaves 1887 for the ( 
right Side of the Equation equal to the other: . eee 


2187 — 300= 1296 + 618 = 27 2 1887. 


_ 1 1 5 - WR; 


* N 1 


_ CHAP. II. Invention of Equations, 
vention of V HEN a Queſtion is propounded to be reſolved by an Equation, the Equa- 
QVAatiars | . . | | . | Ltd , 
firſt to be dont. tion is firſt to be found, and ſuch an one too as is apt and pertinent to the 
Firſt Equation Queſtion. This Equation found, ( becauſe many times altered by Reduckion, as in 
what, and why the next Chapter) is ſometime called the Firſt Equation in reſolving the Queſtion; 


fo called, and the finding thereof, here called Invention, is by ſome called Compoſition, 
Invention, &c. 


Mo call. le that would arrive at the end of Equations, will find it convenient, for tlie 
| What the Steps Invention of an Equation, to proceed gradually by theſe two following Steps. 
3 thereto. 1. Let him be well ſtored with Analytical Proviſion, to uſe as occaſion ſerves : 
1 


1. Jo be flored For as in examining a Propoſition of 4 Proportionals, it is neceſſary to know, 
with Aralytical That the Rectangle of the Means is equal to that of the Extreams : So in a Work 
Coon” Equations, it is as well beneficial as neceſſary, to know both how to deduce and 
| draw an Equation out of a Propoſition, and out of the firſt and moſt eaſy Equa- 
tions, (which are nothing but the ſimple Aﬀections or Expoſitions of the Terms) 
to draw forth, by meet and proper Conſequences, other Equations equal to the 
Firſt, but in other Terms. r Bret Is o | 1 
Exanple by two. For ſuppoſe of two Numbers given, A be the Greater, E the Leſſer, Z the 
Nanbers gives, Sum, X the Difference, c. as before ſhewed in Species, it will follow by Ougb- 
what may de tred, Chap. 11. of his Clavis : 2 $ | 5 9 FD 


Jound thereby. 1. That by the Species for any two Numbers given, ( whereof one the Greater, 
. fo . and the other the Leſſer ) may be found the 13 following Concluſions. , 
Data. ; uc ſita. | | Reſolution, LA 
| Greater A. Sum. 2 | 5 Z = AE. 
Difference. | Es X==A=-E. 
Rectangle. 5 . PE, or AE. 
sum of the Squares. wid ond. ben _ £,=AquEq. 
Difference of the Squares. i = bn; Noda 
| Sum of the Sum and Difference. 97 ZK =2A. 4 
3 Difference af the m d . 
ReQangle of the Sum and Difference. _  £8==Aq-Eq,orX-.... . 
Square of the Sum. — __ Zq=Aqu2&+Eq,orZF2A& 


Square of the Difference. OT Xq=Aq-2X:EqorZ.2X 
Sum of the Squares of the Sum and Difference. ZquXqz=2Aq+2Eq, or 22. 
Difference of the Squares of the Sum & Difference. Zq—-Kq=4.X. 5 
Leſſer E. Square of the Rectangle. 76:24 7.) ; or NM 


2. B Z ad A _ 2+ That by the Species for the Sum of any two Numbers, (whereof one the 
»E,bat fourd. Greater, and the other the Leſſer) and one of thoſe Numbers, may be found the 
other, the Difference, the Rectangle, the Sum of the Squares, and the Difference 
of the Squares. | LR | N 


Data. | | ueſita. Reſolution. | 
Greater A (Leſſer. x Wu E =Z—A : 3 
„„ X = 2A—Z. TS TR 
ReQunele. =. PS ( 
| Sum of the Squares. 2. 2 Zq-2ZAd-2Aq. 
918 ] Difference of the Squares. X 2ZA—Zq. _ 
9112 Greater. Fi 7 +a rm ee nor notes 
Difference. X = Z—2E. 2 42420. 
Rectangle. | Pg ZE—Eq. . Wells 
2 I sum of the 28 Z. = Zq—2ZE+2Eq. 5 09 
Leſſer E Difference o b $f: o de 


the Squares. X = Zd—2ZE. 


1 Nx 


Chap. ll. te! Invention of Equations. 617 

3. That by the Species for the Difference of any 2 Numbers, (whereof one the 3 Xx 
Greater and the other the Leſſer) and one of thoſs Numbers, 80 be found the o- 7 E what 
— 2 Sum, the Rectangle, the Sum of the Squares, and the Difference of the E 
vas ene Fe, 

e , © HE owe 
I Rectan 5 or FT = Ab. 
Sum of the Square. 2. = 1A -z2KA AX cg. 

| Difference of the Squares. X. 2 Nur 
e , Tn I EE 

Sum. _Z=2-4k 
[Ren ĩðò Pr 
| Sum of the Squares. 2. =2Eqþ2XE4Xq. C 
Leſſer E Difference of the Squares. X = 2XE4-Xq _ 5 


4. That by the Species for the Rectangle of any 2 Numbers (whereof one the 4. 0 P& A 
Greater and the other the Leſſer) and one of thoſe Numbers, may be found the 7 E, it 
other, the Sum, the Difference, the Sum of the Squares, and the Difference of and. 

the Squares. Ae in ant hoy . 
Dara. Qua hes Reſolution, 

Greater A. Leſſer. | LS P 
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8 A | : : 
Difference 
Sum of the Square. 
I difference of the Squares. 5 : uk 
Rectangle P. h ä 7 „ 1. þ | 
J Greater. : | 


| 


1 
Difference. 


Sum. 


— «h 
> 


Sum of the Squares. 


| Leſſer E. (Difference of the Squares. 


J. That by the Species for the Ratio of any 2 Numbers (whereof one the g. S A 
Greater, and the other the Leſſer) and one of thoſe Numbers, may be found the E what 
other, the Sum, the Difference, the Rectangle, the Sum of the Squres, and the found, 
Difference of the Squares. | | 


7 8 „ Data. 


K 6 - * 
N — — ” a f X 
* " 5 8 . 
D 1 4 * A . * 
* * k . * 1 1 . 
oh " £ ths 1A 4 * = * . 1 \ 0 . „ 4 4 * . n 0 1 
8 A — 5 1 : i 4 0 5 
18 Nyention 0 tions. Li ar. IV. 
0 1 2 0 Y F 0 Oi = 2 \ * 9 
p 1 1 2 0 * * 8 | — 1 &% EP þ a * a -* F 4 fat 
2 f 1 ; * ' : F c : 1 
D c ue - ” Reſolution. aff 2 
3 . 8 | ; * | | 9 N 
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| Moy nov may And not only theſe, but from'theſe a Multitude of other Propoſitions may be 


= __ deduced by Conſequence, and yet the different Terms of Expreſſion alter no- 


thing of the equal Value of fuch Concluſions; as ſuppoſing according to the firſt 
0 ont rg of theſe Propoſitions A be 3,ande 2. then, - hy "a bn 
preſſons. PS „„ al) [S741 =. 
_— | oy 1 — | 24+ =13 
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FEE —2E4-X= r Cc. 
5=3-þ2=6 —1= 4 T1 2 Cc. 
1 Aq—P_P—E 
| X=A—E==2A—Z=Z— E &c. 
3; In = 3—2=6 — = 5— 4= n e Cc. 


— 


3 2 
Authors where Deductions of this ſort being endleſs, to endeavour their recital here were an 
Store of ſuch Herculean Task: He that deſires to ſee more, let him read Bachetus before Diophan- 
Prozifion 8. tus; Billy before his Continual Proportionals, Mr. Thomas Harriot his Artis Analy- 
| tice Praxis, Mr. Jonas Moore in the gth and roth Chapters of his Second Book, 
Mr. Richard Balam the 16th Chapter of his Algebra; and above all that profound 


Analyſt Mr. William Oughtred in the 18th Chapter of his Clavis Mathematics li- 


# 


mata, whom none hath outdone. 


2. Srep to fd 2. Being well provided of ſuch Store as aforeſaid, and grounded in the common 
the Equarion Principles of Arithmetick and Geometry, (becauſe ſometime the Uſe of ſome known 
2 LN Problem will much expedite and eaſe the Work) the next Step of the Artiſt is 
in Species ** to ſuppoſe the Number or Magnitude ſought in any Queſtion to be 12 working 
that ſought, in Cofficks, or in Species A, and the given Magnitudes Conſonants. But if A be 


When a to be any of the Data, let the Capital Letter be changed for a, or ſome other not given, 
taken, for diſtinction ſake, 


And 


Chap. ll. Diventionof Equdti s. 6/8 


And with this Suppoſtion, proceed to examine the Queſtion according to the Ih to proceed 
Tenor thereof (as though this were given, and you were proving, the Truth of with th Suppo- 
it) til} you bring it to an Equation. n. ſition. 


Example. Two Men in a Controverſy are upon a Wager, one offers to lay 20 J. Q. Of aWaer, 


the other to lay as much Money as will make the Sum of both when added to- bm nuch offered 


gether as much as the Product, if one Number be multiplied by the other: how 2 
much then did he offer to lay on the Wager againſt the other 2017 „ 
Here ſuppoſing he offered to lay 12; this according to the Queſtion muſt be Rlution. 
added to 20, and multiplied by 20; when added, the Total is 1 2 20, when 
multiplied, the Product is 20%; and fo I have gotten àn Equation that is 
12+20=20z. And this being the firſt Equation, and capable of Reduckion, as 

in the next Chapter, by taking 12 at the one ſide from 20 at the other; ſo will 

there be left 20192 another Equation, and be reſolved by Conſequence, if 192 

be 20, META n Ley 2 on Fs VET n 
Sometime for eaſe in working the Queſtion, 'A. may be joined with ſome Num- % f0 % dont 
ber, and ſometime the N unter dr Fit ght a0 Laer 0025 e apr more be ſongh 
oftentimes one being found, the other is known by Conſequence, . But if it be 5 


neceſſary to ſuppoſe more than once, let the Suppoſitions be different Letters if Hunt than one 

the Work be in Species; and as many Letters as are uſed for Roots, ſo many ſe. Shaſtion. 

veral Equations to find out the Value of thoſe Letters in Relation to A the firſt 

Suppoſition, which is to be kept diſtin& from others. And ſometime A being 

ſuppoſed, thoſe other ſought Numbers or Magnitudes ſhall by Conſequence be 

drawn from A before the firſt Equation be found: but till Reduction be learned, 

one Example more may ſuffice here. V Met 

Example. A Vintner fold 30 Bottles of Wine for 210 Pence, . whereof ſome q. Of the Nun 

were, White, others Claret; but he ſold one Bottle of White for 5 d. and a be- M4 Bottles of 
Bottle of Claref for $ d : how many Bottles of each ſort were there? i. 

Here the Numbers given being thus noted, viz. 30 B, 5 C, 8D, 210 F, as in reſolution iz 

divers other Queſtions where 2 Things are ſought, the Suppoſition may be for Species: 

either. And if A be ſuppoſed for the White, the Value of A when found, ſhall BY ſ#ppoſng fot 

be the Number of thoſe Bottles: But if A be ſuppoſed for the Claret, the Num- the Mitt. 
ber of thoſe Bottles ſhall be denoted thereby ; wherefore ſuppoſing A to be the 

Number of the Bottles of White-wine, then by conſequence becauſe there were 

30 Bottles in all; the Number of the Bottels of Claret muſt beB—A ; then each 

part multiplied by their Rates reſpectively, it will follow the White to be CA, 

and the Claret to be DB- DA, and both together to be equal to F. So will the 

firſt Equation be found, and ſtand thus, CA DB- DA = F, which by Reduction 

as in the next Chapter may be brought to A = = So if from DB 240 be 

taken F 210, and the reſidue 30 divided by 3, that is, D=C, the Value of A is 

found to be 10 for the Number of Bottles of White-wine; and then by conſe- 

quence there mult be 20 Bottles of Claret, becauſe the whole were 30; and 10 

at 5d. a Bottle, and 20 at 8 d. nee together 210 d. 


In like manner, If A had been ſuppoſed for the Claret, then ſhould the White By ſuppoſing ſof 
be B A, which ſeverally multiplied by their Roots, makes the Product of the be Claret. 
Claret to be DA, and the Product of the White to be CB CA, and both together 

the firſt Equation DA+CB—CA=F : And by the Reduction of the next Chap- 

ter brought to A= . So from F 210, ſhall 150 the Product of C into B be 

taken, and the Remainder 60 divided by 3, that is, D- C, or 8—5, and the 
Quotient 20 ſhall be the Bottles of Claret. od. 

And thoſe leſs accuſtomed to Species, may work with Coſſicks thus: If 1 4 be Reſolution in 
ſuppoſed for the Number ſought, either of White or Claret, then the other by Coſſicks. 
Conſequence ſhall be 30—1 2; and accordingly each multiplied by the Prices re- 
ſpectively ſhall produce, if 1 2, be ſuppoſed for the White, 5 2 240-8; but 

if 1 be ſuppoſed for the Claret, 84 150-52; and either of them muſt be 
equal to 210: And when reduced, as taught in the next Chapter, the one will be 

37 o, or 14=10 of the White; and the other will be 3 2 8, or 12 —20 


of the Claret, as before. ; Ae þ 


From hence it appears, that this Suppoſition + or A, is always the true Num- dwas the ira) 
ber or Magnitude ſought, and no ſuch falſe Poſition, as before in the Rule of Falſ- Nunber ſought. 
bood was taken: But it is obſerved, that as to thoſe that know not the Cauſe, it 

was 


1 1 eee ESE: $ 3 B 2 A 
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lud Fahl was ſomewhat ſtrange there, out of Falſe Poſitions to procure True Concluſions, 


© Reduftion of Equations 4 Lib. IV. par. IV. 


(ſeeing commonly Erroneous Premiſſes have ſuch Concluſions); fo here it ſeems 


Rileef do T 'much more ſtrange and admirable, that a right. Number ſhall be taken at firſt 


ftrange Poſition. touch before any abſolute Knowledg can be had hat it is: And on this Accompt 


Record ſays, it may be called the Rule of Dark. or Strange Poſition. 


Proof of the in- The Different work by Coſſicks and Species, ſeeing both concur in the Condly- | 


W rhe E- ſion, may ſerve for a Proof of the Truth of both 2 288 0 


—_— RI 


r 
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CHAP. edition of Spun, 


Reduction of THE firſt Equation found as Weseke, either by the Senſe of the Queſtion,” or 
by ſome known Theorem pertinent thereto, according to the former Chap: 


ter; the next Work is to reduce or order this SO, 0 that 1 it may be fit for 
Reſolution. 
2 Fs ly Balamcalls this Reduct ion, Equative Inference, Chap. 13. But ſeeing, accord- 


ing to the Nature of all Redu&#ion, the Terms of the Equation are only alt 


thereby, but the lame Equality always FI it TY very e be called Re- 
duct ion. 


duction. Firſt, By ſome of the Simple Elements of Numbers as Addition, SultraGion, 
1.85 the Sim 


mple Multiplication and Diviſion : For according to the common Axiom, equal ching; 
pr hen * added to or taken from, or multiplying or dividing equal things, Thall make the 
Totals, Remains, Products or Quotients, accordingly equal. 


Addition to Addition is uſed on both ſides of an Equation, to clear t 


e Species or Quantities 
tabe off Fracti- of Fractions, or increaſe Is Data with New Quantities. 
ons, or increaſe 


the Dara. Examples. 5 3 1 >» ＋ IN 8 wa. 

Exampl s. Nerd > 5A RB —=6A+1ioB. 

. In both, if be added on Wo, ſide, they ſtand tlins: 5 85 
| 33 4. 3N=6> TIN. Ad ＋ 6A +11B.. 


So becanſe AEZ, if B be added, it ſhall be that A+E+B=Z 4B. 


Subſiradion to Subſtraction is uſed as well to clear the Equation of double Denominations, as of 


tale away Fra- Fractions: And ſo not only + may be taken from either Side of the former Exam- 


tions, and dau- ple, and the Equations ſtand thus: 5 
ble Denominati- 


ons. 53 +2N=62 + 10N. ">; 1 6A +10B. 


Example. But becauſe the 25 and 107, on both Sides of the Equation are of one Denomi- 
nation, vix. Abſolute Numbers, the leſſer of them (ſeeing their Signs are alike, 
that 1s, "both --) muſt be taken from the greater; and ſo 27 taken from 102, leave 


the Equations thus : 
53 =6xz N. 5 Ag GA + 8B. 
If doubledat If any Denominations on the one Side of the Equation be doubled, they muſt be 
one Side. added or ſubſtracted to leſſen the Terms. 
Example. Example. 135 =20 +1524 +4N—35 V2. 


Becauſe Z is found with ＋ and — on one Side of the Equation, <4 15 ſhall be ta-- 


red 


The ſoor of Re- Equations are reduced ſeveral ways. = | THe, 


ken from — 33, and the Remain — 23, ſet down in the Equation thus: 
133 =2p+ 22 +4N—25- 


To liſſes tht SubſtraTion is alſo uſed to leſſen the Value of the firſt given Species by new 
Valve. Ones. And ſo if A +E = Z and B be taken away, then ſhall A+E-B=Z—B. 


1 Multiplication is uſed to turn Fractions, or Heterogeneal Numbers, into Integers 
1 r Homogeneal; this is ſometime called Converſion; and by Vieta, Iſomeria, and 


iuto Integiys &c 1S _— done: Multiply croſs-wiſe after the manner of Frations, all the other 


Tis called Con- Species or Magnitudes, into the Denominator of each other's Fraction except his 
erg andlice own, and theſe Products ſhall make the New Equation. And ſeeing the Work is 


1s Reduction of common Fractions, as occaſion ſerves, the greateſt Common Divi- 
ſor may be uſed. He 


If 


Chap. III. e ſolution of Equations. 641 
I!, one Side be an Integer, and the other a Fraction; then multiply the Integer 


by the Denominator of the Fraction, and ſet this Product againſt the Numerator 
of the Fra tion for the new Equation. 3 


Examples. | 39-35 — 5N. | 44 — D : Exanipless a. 
1 3 WE: G 
Theſe converted by Multiplication, ſhall be thus: | 
3Þ + 35 218. AC + BC=D: 


„„ SER 4s 8 8 
Thus AC = IT ＋B＋C converted, is DA—-DC=AqÞBq-DB+DC: 


So where the fractions are on both Sides of the Equation. 
Examples. 12 42N 13—22+3N F 
| Gp —_—_— . Ar — 6 7 
„ 33 ＋ N TR TY 
Converted by Multiplication, ſhew themſelves _ 
;f6+90—633=30+63+62+12N. DCGA+BG=BGDC45DCA; 


Diviſion is uſed, either to depreſs an Equation in Numbers or Quantities, or Diviſion to 143 
both, and fo reduce them to their leaſt Terms; and therefore is this often called duce them to 
Depreſſion, and is the Hypobibaſmus of Vieta Or elſe when the Magnitude ſought, heir leaft Terms, 
or his higheſt Power in the Equation is joined with ſome other Species, then muſt 75 
the reſt of the Species be divided by that Species ſo adjoined, and the higher are ng oe 
Power cleared thereof: And this latter Sort is Vieta his Paraboliſmus. ts Ay : 

Examples of the firſt ſort are performed, in all reſpeQs, like Reduction of Com. 414 Paraboliſ. 
pound Coſſical Fractions and Species. 8375 | e 


As 3H=633+63+ 1 %οj, „„. dee 
Depreſſed in Numbers. Depreſſed in Quantities. Hypobibaſ- 
18 = 233 ＋ 23 ＋ 42 — 200. 133 2K ＋ AN 23. mus. | 


And thus the Coſſical Examples laſt above-mentioned, after Converſion, may 
be alſo depreſſed ; that is þ 
30 +335 =18%, to 13 +i124=6N. V2. 
And the other in Numbers only to 
5 1if6+30—255=10-+23 +22 +4N. 
Examples in Species. 3Ac+ 3Aq=18A. 
. Depreſſed in Number. epreſſed in Quantiti 
1.97 Aq = GA. 8 404 Wu 6: __ 
'And depreſſed in the Quantities only as, 
Ac BAN DA,. to Aq+BA=D. 


Examples of the latter ſort, or Paraboli ſni. | Examples of 
= 5 D 4.6 | Paraboliſmus, 
AqB=D-+C, divided by Bis, Aq = 8 
And ſo AqB— DA = R, divided by Bis, Aq — = = . 


And DAq TDA = Ze, divided by D is, Aq DA == . 


Secondly, Equations are reduced by Tranſpoſition or Tranſlation, that is, re- 2. Reduction by 
moving ſome Species or Quantities from one Side of the Equation to the other; in Pauſpoſrion or 
which Removal the Signs ſhall be changed, for - at one Side of the Equation ſhall Tiarſation. 
be — at the other. This ſort of Reduction is uſed, when the ſame Denominations 
or Quantities are on both Sides of the Equation, to leſſen the Terms, and when 
one Side is to be left ſolitary. 

Thus in the firſt Example of the former Chapter, where the firſt Equation Example to le 
found was 12 ＋ 20== 202, ſeeing 2, on both Sides the Equation with , the ſex the Tirms, 
leſſer is abated out of the greater; ſo 1x taken from 202, the Remain 19 an- 
ſwered at one Side to the 20N at the other Side. 


TS But 


6121 Reſolution of Equations. Lib. IV. Par. IV. 
But if it had been 22N — 13 =203, then the Signs being contrary, — 1 Sa 
one Side ſhall be added to 4 203 at the other Side; and the Equation would have 
b been by this Tranſpoſition, adding 1 2 to each Side, 22N =212, 
| _ Exanpleto o to leave one Side ſolitary in Tranſpoſition of the next Equation there, the 
7 3 Sat Signs are accordingly changed, for C is made —C, and —D.is made D; and 
_ * © becauſe ＋ DB was tranſpoſed with the ſame Sign he had before, the Sign of F 


F = , . . 
m 
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| 


remaining on that Side he was before, is changed from 4 to — — 


| 1 e 
CA DB — DA =F tranſpoſed BAER 


i tn like manner all other Tranſpoſitions are performed. 
bp  , _ © A516 + 30—233=10+23 +24 +4Ntranſpoſed, ſhall be 
_— SN 1=235 +53 +22 +4N —20. i 

And DA—-DC=Aq+Bq+DB+DC ſhall be DA=Aq-Bq+DB--2DC. 
If one Side be Sometime in Tranſpoſition, one fide of the Equation is left empty, and then 
left empty, what the Quantities with ＋ ſhall be equal with them that are — ; wherefore the De- 
fo be due. fect is eaſily ſupplied, for it never happeneth but when the Quantities are joined 

with contrary Signs. 5 | 


Example, Example, 435 =55-þ-10N—72 here tranſpoſing becauſe 3 is on both ſides, 
and taking 45 from 53, the Equation will be left thus, o=1 5 ION == > : but 
now becauſe 72 are, they are equal to 15 +10 N, and the Equation may be ſet 
_ 7 3 = ON + 10N, or by placing the higheſt Power therein Solitary, 
15=72—10N. 7 1 Sos 5 an 


3. Reduftiom by Thirdly. An Equation is ſometime reduced by Exaltation, which is uſed when 
Exaltatim, ſome Coſſick or Species on the one fide of the Equation is referred to the Power of a 
when oxe Side B Number on the other ſide; for then muſt the plain Part of the Equation be ex- 


. alted to that Power by ſquaring, cubing, Oc. that plain Part, and cancelling 
the Coſſick Character on the other Part. EP „ | 


Example. Example. If EAN = 36, then ſhall : 2-4-4N be ſquared on the one fide 
and ſet againſt 36 on the other Side, and / 3 cancelled. And fo 12-+-4N==v5 36 
reduced, ſhall be 15 +82 +16N==36N, and tranſlated thus, 15 +82=20N, 
or thus, 13 =20N—8z. - | e 


% ; 


On Examples in Species. 
B＋ C= A exalted, ſhall be Bq - 2BC + C A. 
And B AB - D tranſpoſed, is B+-D =vAB. 
And then exalted ſhall be Bq , 2BD +Dq = AB. _ 
And if A be left Solitary A 2 F 
Proof of gedu · That all theſe ſorts of Reduction keep the Numbers and Magnitudes ſtill in equa- 
&ion of Equa- lity, may be proved by reducing the Cofſicks and Species into Integers ; and then 
tions. comparing them before Reducłkion with thoſe reduced, the Truth of the ſeveral 
Operations will appear. 433 


* — * 
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CHAP. IV. Reſolution of Equations. 


„ 


FTER the Invention and Reduction of the Equation, as in the two Chapters 
laſt before, the Equation is to be reſolved, being ſo found and ordered that 
| What to be G4 the known Magnitudes may be on the one ide, and the unknown on the other, if 
[ by themſulves, Species be uſed, but if Cofſicks, the higheſt Quantity ſet Solitary, _ 4 
1 Reſolution, The Reſolution of an Equation is to find out the Value of the Root upon 
what, often called, but improperly, the Root it ſelf, becauſe the Root of every Click 
Root of an E. Number mult be a Co/ſick Number, and ſuch as by Multiplication will make that 
quarion %. Rooted Number, which this ſo called Root will not. eos 
J ee The Value of this Suppoſititious Root is to be procured or extracted as the Equa- 
How gotten, 3 
tion is Pure or Affected. | 


Reſolution of 
Equations. 


Touehing 


Chap. IV. 4 Keſolution of Equations, e 623 EY 
755 | Touching Pure Equations. 3 | 0% pure Equ- 


1. When tlie Quantities or Magnitudes compared one to another, are orderly 1. 75 get the 
different each from other without omiſſion of any Quantity between them, then Value of 12. 
divide the Number of the loweſt Denomination by the Number of the higheſt when the Quan 
- Denomination, and the Quotient ſhall be the Value of 1+. But oftentimes the 7 4e oraerly 

Reduction of the firlt found Equation brings the Numbers ſo low, that Diviſion 4 ant and non 
is needleſs, becauſe 12 is one part of the Equation. — — 5 
Example 1. A Gentleman hireth a Servant to ſerve him a Year for 24s. and a Q. of the Valui 
Cloak; but at 8 Months end they fall at variance, and the Gentleman diſchargeth of « Cloak. 
his Servant, and giveth him 135. and the Cloak: what was the Cloak rated at? 5 

Anſw. 9 s. Here ſuppoſing the Value of the Cloak ſought to be 12 or A, or Reſolutich. 
keeping the Species for Cloak; if 8 Months give 1 Cloak and 135. then ſhall 12 . 
Months give 14 Cloak and 194 5. and this ſhall be equal to the whole Year's 
Wages, and being ſet thus 12CIl + 1926. CI + 245. by Tranſpoſition of both 
Species will be reduced to CI 45s. And ſo by conſequence without Diviſion it 
is eaſily perceived, if half a Cloak be worth 4s. 64d. the whole Cloak ſhall be 
valued at 9s. and ſuch will be the Quotient if 4: be divided by =. © 

Example 2. Alexander being asked how old he was, anſwered, he was 2 Years 
elder than Epheſtio; yea ſaid Epheſtio, and my Father is as old as we both and 4 ajcxander, & 
Years more; and my Father, ſaid Alexander, having all thoſe Years, was 96 Years — 
of Age: the Queſtion is, how old each of them was? 2p 
Here ſuppoſing the Age of Epheſtio (who was the Youngeſt) to be 1, then Anſwel⸗ 
Alexander being 2 Years Elder, muſt be 12 + 2N. and then muſt the Father of 
Epheſtio be 24, + N (that is, 4 Years. more than them both) all which added to- 

1 make up the Age of Alexander's Father, that is, 44 + SN, and is to be 
equaleto 996. 5 ” 5% 

This Equation 42 + 8N = g6N reduced by Tranſpoſition to 4 = 88N, if 
depreſſed, or the 88 divided by 4, makes'i = 22N for the Age of Epheſtio. 


Suppoſution  _ 5 5 Proof. 
'# Age of Epheſtio——— ———————— 22 Years: 
W Age of Alexander ——= —— 24 
2+ ＋ Age of Epheſtio's Father —————— 50 
42 S Age of Alexander's Father —— 96 


ſquared Square Root, &c. 


Example 1. A Floor paved with {quare Bricks, is longer than it is broad by £3 Q.0fthe Length 


and Breadth of 


and the whole Pavement contained 3584 Bricks: what was the Length and ,p,,,,,. 


Breadth thereof ? 55 ES, 6 ch, „5 FFF 
Anſw.- 56 Broad, and 64 Long: For ſuppoſing the Breadth which is the leſſer Reſolution; 

Quantity to be 12, then ſhall the Length be 17%: now multiplying the Breadth a 

by the Length, (as in all ſuch Forms to find the Area) there is produced £5, 

which according to the Propoſition muſt be equal to 3584, and by Reduction 

83 = 25088, and again, 13 =3136: and ſo if in this Equation 3584 be divided 

by , will the Quotient be 3136; and becauſe between 3 and N, one Denomi- 

nation is omitted, that is 2, the Square Root of 3136 is taken, which is 56 for 

the Breadth, to which 8 that is + of 56 added, makes 64 for the Lengtn. 

And if in this Inſtance 1 had been fuppoſed for the Length, then ſhall the 

Breadth be 3, and the Square 43, and 23 = 3584, which divided by 2 is 4096; 

whoſe Square Root is 64, as before. 1 „ 
Example 2. A Pile of Brick, whoſe Length was to the Breadth as 7 to 2, that Q theLengrh; 


is, Tripla-ſeſquialter, and the Height was 5 times as much as the Length; being Bra» and | 


ſold for 980 Crowns, the Owner received for every Vard fo many Crowns as pot Pil 


the Pile had Vards in Breadth: what then was the Length, Breadth, and Height 
of this Pile? VV *** 
Anſw. Two Yards broad, ) Yards long, and 35 Yards high. For here ſuppoſing Reſolution, | 
the Breadth 1 +, then was the Length 35 2, and the Height 17 ; all which Suppeſtrien for 
multiplied one into another, make 7 ©, and this ſhall be equal to all the Yards ' reads. 
„„ | ire 


Q. of the Age if 
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Reſ elution of E quations.- Lib. IV. par. IV. 
in the whole Pile: And ſeeing every Yard coſt as many Crowns as the Breadth 
and then by the Golden Rule, 


Yard, Crowns. Whole Yards. _ Crowns. 
. 12 22 VVV e b 
So muſt *4* 55 = 980 Crowns, and conſequently 2455 5 = 3920 Crowns; 
wherefore dividing 3920 by 245, the Quotient is 16; from whence the Zenzizen. 


contained Yards, if the Breadth be 12, then did every Yard colt 12 of Crowns; 


Zike Root taken, becauſe three Quantities are omitted in this Equation, the Root 2 


is the Breadth, therefore ſhall ) be the Length, and 3 


For the Length 
and Height, 


- Proof thereof. 


Falſhood can 


2ot do what E- 
quations (alle 


Several other 
Queſtions re- 
ſolved. 


Apprehenſions of the In 


of a Number 
Jute by 6, 
and added to 8. 


Reſolution. 


right by Falſbood, as at leiſure the Artiſt may make experiment. 


S 17 | a 35 the Height, as before; 
each of which will be gotten in like manner, if Suppoſition be made for them. 


Suppoſition for the Lengtb. Suppoſition for the Height. 
1 2. Length. | 12. Height. 
3 + Breadt n. Length. 
5 2 Height. Jr 2. Breadth. 
o Pile. Fa ae Be. 77s 
F £5 JFF VF 
1. 2 * . 33. r r r 33. 
2333 280 33 = 980 . 
20 33 48020 /\ eee. | 
8 Length. e Height. 
133 =2401 3 7. I 33 500625 GJ 3 35. 


And that all theſe Varieties are true, appears, becauſe if every Vard of the 
whole Pile coſt 2 Crowns, that is as many as there were Vards in the Breadth, 
ee ſhall the whole Pile colt 980 Crowns, becauſe it contained 490 ſolid 
Yards. B e 3„%%ͤ;;̃ K.. Sa -. VE WOT. 
| Breadth. Length, Height, Solid Tards. 8-8. 
For 2 X 7 X 35 == 490 Xx 2-== g80 


By the Work of theſe two laſt Examples of the Pavement and Pile it appear: | 
eth, That though all the Operations of Fal/hood may be performed by Equations; 


yet ſuch Queſtions as theſe, which concern Figural Forms, will not be wrought 


Under thefe two Sorts of Reſolution fall very many of the Examples, Que- 
ſtions and Propoſitions propounded in moſt Books of Arithmet:ck : Some of which 
follow, reſolved by way of Coſſicts as welt as Species, and may ſerve to ripen the 

genious, as well in the Invention. (the moſt difficult Part) 
of the Equation, as in the Reſolution of ſuch kind of Propoſals. E 


1. What Number is that which multiplied by 6, and the Product ated o 85 
will be 48? 5 | | pts 


Anſw. 62: For if multiplied by 6, and 8 be added, the Total is 48. 
B6. C8. D 48. Then AXB+C=D, or AB ＋ C=D. 


148 0 And 62 L848. Then will 62 =40 
And 12 65. e 3 


Q. of 2 Parts 2. Which are the two Parts of 100, that the Quotient of the greater Part di- 


of 100, &c. 


Reſolution. 


va by 35 added to the Quotient of the leſſer Part divided by 5, ſhall together 
make 30 3 


Anſw. 75 and 25: For 75 divided by 3 gives 25, and 25 divided by 5 gives 35, 
and 25 and 5 make together 30. | * 


B 100. D 30. Greater Part A 4 Suppoſition. 
| Leſſer Part E =B—a Conſequence. 


1 | 
Then f. HA. ——= D. And 5a ＋ 3B— 34 15D. 


And 24 ＋ 3B = 15D. And 2 or — = L=75; 


If 


Chap. Weile Refelutio of Equation e 
| If A be 12, then E 100 — 1K. | 4 el 28 


2 4.— * e 30. Then 52 + 300—34.= 430. 


And 27. 5 300 = 450. And 22 =150. And 11 75. 


3. Two Numbers, one Greater and the other Leſſer, or A and E, the Greater Q Of 2 Num- 


is as much as the Leſſer, and 4 more; and the Square of the Greater is equal to bers, what they 
the Square of the Leſſer, and 32 more: what are thoſe Numbers? CD 


Anſw. Greater 6, Leſſer 2: For6=2 4-4; and 36 = 2. 
B 4. D 32. Greater ſuppoſe . Leſſer conſequently a-= 2 ws 0 


Then ad aq — 24B+Bq +D. — 54. 

and . Or e 26. = 

A 8 5 pat 
F=1f—$3. +1633. Or 14 = 
13 =13 —84 +16 +32. Or 1 -15—8 8. 
And 82 = 48. And 12 =6. 1 +4 


And thus both in this and the next bi Example, may the leſſer Num- 
ber be found if the Suppoſition be therefore. 


© Ti wo Numbers, or A and E, the Square of A lackin the uare of Ei is Numb. 
ut A lacking Eis 5: what are thoſe Fat jo dy ; he Sq ** „ are. 
- Anſo.. A7, and E2: For 49 —4=45. And —2 = Reſolution, | 
B45. X 5. Greater ſuppoſed a. Leſſer conſequently X. ITY e 
Then aq—aq—24X + Xq =B. OY 24K = = =B T- ** 5 Ws 5 


Reſolution; 


3 
1 , or . — 1 | 
on + © = "10. | 
A E. Ws Ee bo 
1h . 1S==$ 


13— 15 = 1% L25843. And 10% = mY 
And 10 = 70. And I& 7. 


A Number joined with 18, and taken from 100, the Sum arid Remain are 0 e 
found to be in a Subtriple Ratio, that i is, as 1 to 3: what 1 is that Number? nan, what 
Anſw. 11%: For297 to 882, is as 1 to 3. | the Number 
B18. Groo. R1.S 3. Suppoſition A | Reſolution, 
Then B＋ A. C— A::R.S. And becauſe the product of the Extreams 
is es to the Product of the Means, it ſhall be that RC — RA = = BS + SA. 


12. + La 100 - 1K :: 1. 3. 
And 1 8 And 42 ice. 
And 4 =46, And & . 
6. There is a Number from which if 2 be taken, the Number will "A left as Q of a Henke, 
much under 100, as it was at firſt above : What! is that Number ? 


Anſw. ** of which + 1s 50. And e 3 
8 3 1 B 100. Suppoſtion A. TOW. . 
po 8 r 8 
And Ss — 5 — And 2BS= 28A — - RA. 
Aa 2BS  200%5 __ 5" £1 Ds 8 


R NWz © 
1 2 greater than 100, ſo ſhall 1 — + 2 be leſſer than 100. 

--And'100 being the Mean between them, 100 A- 
And +2 = 100. And I 2 =125- 


«>. | 7. Two 


* e - W * 8 3 
* 
2 - 


| 
j 
li 
i 


2 3 6 \ i.” - N * * "2 * SA 29 2 e 2 — my 2 4 oe — — — n 1 » — * cc — . —— pus. at ts * 
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Reſolution. 


Reſolution of Equations. | Lib. W. Par. V. 


626 


Q. Of thStoch 7. Two Merchants trade till they gain 1501. whereof A having 2001. in 


of two My- Stock more than B, taketh 100 l. what Money had each in Stock? 
8 Anſw. A 400 l. B 2001. For ſeeing 4 of the 150 took 100, that is 501. more 
than the 50 l. left for B; it muſt follow, That if Ae Gain require 200 J. Stock, 
then oo J. Gain ſhall require 400 J. Stock. 77 | 


150. D 200. F 100. | Suppoſe Stock of 3 tobe 6 Then 40e b. 
— b e e ee 
" And as 24D . 18. a 5 And air . 


And Ca 4 206 DF _  24C+DC. . And 2aF — Ca= De = . DE. 
DC- DF 5. 30000-20000 10000 


J , 


And a =. = = 200. 
2F—C 280150 1 
And by Cofſicks, ſuppoſing the Stock of B to be IS: Then Ais 1 > * 200. 
5 | 
And as 2.4, ＋ 200 1 50 1+ tro nr 
Gi EE + 100=150. And 1504-42004. +20008=3004-þ-30006 
22 +200 | ry 5 15 
And 50% 10000. And 1K 200. ua fi — „ "IP 


Q 0 Travel, 8. A Man travelling. 9 Miles a Day, is followed 17 28 fem 5 * 
OO Place, that ſets forth 10 Days after, and went 14 Miles a Day: in how many 
. Days Will the latter overtake the former? | 


go Miles (that is Toxg) in Days. 


B 9. Cgo. Di4- Suppoſition A. | 
Then BA CDI. And C=DA— BA. 


And Ag. or 2 =2P=18. 

'D=B Ip=s 1 
12: Then ſhall & + 90=144- And * = 99. 
an <1 - 


Q of the b . 9+ A Gentleman hired a Servant for a Year, upon Condition: that Fry 5 
« Strpank, war- Day he laboured, he ſhould have 1 8. and for every Day he was idle, he ſhould 
kid and. plajed, loſe or diſcount 8 d. Now at the Year's end the Matter was by this Agreement 
| to give the Servant nothing, nor was the Servant in the Maſter's Debt: w__ Days 
did the Servant work, and how many Days did he play? 
Anſo. 146 he wrought, and 219 he Pa: For 146 Shillings 5 219 Eight- 
pences are equal. 


B 365. C12. D8. Greater ſuppoſed A. Leſſer chen BA. 
Then CA = BD — DA. And CA DAS BD. 


_ : 3658. — 2920 
ans 4 Or F 20 
12 Greater, 365—12, Leſſer. Then 12 = 2920 — By. 


And 204 = 2920. And 14 =146: 


Q 0jtwo St. 10. There are two Sorts of Monies, in Number 1000 Pieces, worth $01. where- 
of Menits. of 10 of the firſt Kind, and 20 of the other are worth x }. what Number were 
there of both theſe Sorts ſeverally? 
Anſw. 6co of the one, and 400 of the other: For the Quotients of 609 di- 
vided by 10, and 400 by 20, make together 80. 


B 10co. C 10. D 20. F 80. Greater ſuppoſed A. Leſſer then B—A. 


| Ai Anſw. In 18 Days: For 5 Miles ( that is 14 9 Gain in Fay will 1 


„„ 
3 
; 


4 LEED 


= 146. 


Reſolution. 


Then © == A nd DA + BC — — CA=DCE. 
BC. 80—10 10 16000 looo 
And A . Or 20x10880—1 — — W f 


D—C 20—10 10 


6000 | 
And 7 — 600 of the Greater. 
| __ 


Chap. V. Reſolution of Equations. 


12 Greater. Then 1000—12 the Leſſer. _ : 


| I . . 
Then 55 + N 80. And 20% + 10000 — 103, = 16000. 


And 10 + 10000= 16000 . And 10 = 6000 And i * 600, 
110 Suppoſe Berwick and London are diſtant 228 Miles, out of which 2 Foot-poſts Q.of two Poſts, 


take their Journeys, and meet the 12th Day; but the one went each day one Mile b may Miles | 


farther than the other: how many Miles did each of them go every day? they travel, 
 Anſw. 10 the one, and 5 the other. For the difference between them being 1, Reſolution. 
yet each of them ſeverally multiplied by 12, will make together 228. 
XI. B12. C228. Greater ſuppoſed A. Leſſer conſequently A—X. 
Then BA | BA —BX=CE. And A . — | 
LEE Res ones: 
r — 4 — 3? — 10 Greater. s Leller: 
F)%%)ùͤͤͤſſ 88 „„ 
-1 Greater. 12 —1 Leſſ ert. 
Ihen as 1 Day . 12 :: 12 Days 122. 
And as 1. 12 — 1 :: 12. 122 — 122 
And 244 — 12 2228. 


And 242 =240- Andig==1 o Greater. 9 Leſſer. | . 

12. Suppoſe the ſame Diſtance as above, and the one Poſt travel 10 Miles a G. of to Pofts, 
Day from the one Place, and the other 5 from the other: when ſhall they meet? when they met. 
Anſw. The 12th Day: For 10 multiplied by 12, and 9 by 12, make together Reſolution. 

B 1%, Co. D228. " Suppoſition A. 


| Then BA ECA. And A= 


* 


1 

— . Or — = 12. 
J ͤ ] tein at BU: 19 8 
I. Then ox SN = 228. And 193 r 228. And 12 =12. | 
13. Three are in Company: The Stock of A and Z together is 238 J. of Band Q. of the Stock 
Co. of 4and C 5681. what Stock had each of them ſeverally ? of Mirchants, 

Anſw. 41681. B Jo l. C 400 l. For 168 ＋ 70 = 238. And 704+400==470. Reſolution, 
And 168 + 400 = 568. „ : e | 

Perſons A, B, C. Stocks ſuppoſed a, b, c. D238. F 470. G 568. 

Then 4a=D—b. And a=G—c. Therefore D-b=G—c. 

And c=G+b—D. And hecauſe by the Data it appears that 

c=F—b, Therefore G+b—D=F—b, And 2b+G=F--D. 


And 26 FHD, And = £22 —. Or — — 5 
— — . 
1 


In Cofficks - If b be ſuppoſed 12, then a is 238—1. - And c is 330 +12. 
And 330+22=470. And 24=140. And 12 7. 


14. One buying 100 Yards of Cloth, being demanded what a Yard coſt, an- & of the Price 
ſwered, For how much leſs than 80 s. I bought 40 Yards, by ſo much leſs than gs s. 4 , he ard of 
I bought 50 Yards: what was the Price of a Yard? . 

Anſw. 1 5. 6 d. For 40 Yards at that Rate is 60 5. which is 20 leſs than 80; Reſolution, 
and 50 Yards at that Rate is 75 s. leſs than 95 by 20 alſo. 

B 40. C 50. D 80. F gs. Suppolition A. 
Then BA—=D=CA—F. And F-D=CA—BA. 
„„ 
And AER Or — == 3 | ee” 
12. Then 454—80=504—95. And 402z=502—15. 
And 104=15. And 14=17. 


15. AGeneral marſhaling his Men in Battalia, intended a Square Form; and Qoſ the Vunber 


. | of Souldiers, and 
to that purpoſe, when he had placed a Number at random in the Front, mou en 
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— * — 8 — ḱä— nn og —— 
— — . * —— by 


— ͤ—— —— — — 
2 n my < ——_— « 
— —— - 
. tc cor co lt. ot HT 


_— — ——— — — 


— — — — 
— — - . — 

— ͤ— EE mand — — . 
Eee Ee Q . 


—— — #4 


— non en _ 
r 


—— — — — 


— 
rr 


— — "TS" III — — — 


* LOS. 
9 
s' 7 ,ot 
. 22 


Reſolution of Equations, | Lib. IV. Pat. V. 
loco Nen over; and thinking to amend it by placing one more in the Front, found 
201 Men wanting: how many Souldiers had he, and what were the Fronts? 
Anſw. The whole Number of Souldiers were 22600, the firſt Front 150, the 


other 151; for the Square of 150 is 22500, to which 100 added, makes 22600; 
and the Square of 151 is 22801, which is 201 above 22600. 


| n B 100. C201. Firſt Front ſuppoſed . Then the Second / Ar. 5 


Square thereof Aq. Square thereof ue. | 
Then AB Ad zA Ti-. An B=2A+1—C. * 


And 24=B+C=1. And A= ne Or ns t__300_ 8188 | 


« 2 ' 2 


Reſolu( ion. 


12 irſt Front. Then the Second ſhall be I 2+. 
Square of the Firſt 13. Square of the Second 1 5-1-2 241. 5 
Then 13-100=13-22—200. And ee e eee 

And 24==300. And 1 50. 5 
Likewiſe if Suppoſition be made for the ſecond Front 1 25 5 Then the firſt Front 


ſhall be 12 —1, and their Squares 13, and 1 5+1=22 3 and the Body of Men 


by the one ſhall be 15—201, and by the other 1 en, 5 which "os 
tranſpoſed 24=302 ; and 1 22 151. | 


Q. of Legacies 16. A poor Man dying which had 4 Children, bequeathed 72 Crowns to his 
to 4 Children. 4 Children; ſo that the Second and Third ſhould have together 7 times as much as 
NL the Firſt; and the Portions of the Third and Fourth ſhould be five Times fo 


much as the Second's Part, and the Firſt and Fourth ſhould have twice ſo much as 
the Third: how were the 72 Crowns to be divided? 
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'F Keſolurion. Anſw. A 47. B114. C204, D 36. which together make 72: And 41 
[ OY =315, that is 7 times 4. And 205 ++36=56%, that is 5 times 114. And 
43640, that is twice 207. 
[ Perſons, A 1. B2. C 3. D4. Crowns b. Seppel tion foe A if a. Then by 
i er muſt be a; and D the Reſidue be b—8a. © And becauſe 
A+D= 2C, there ore C=2— 374; and becauſe. CAD 5B, therefore 
5B =IAb—I 14a; or 5B=3b— Ya. | And er Za, nc the Total fall 
| be equal to b. SY TH} 10 
* That is A 4 - 
= bb — 2:4. 1 
: = 2 — 34. | 
= b — Za. 


Total II 123a=b. And #b== 4 a. And 4h= 64a. 
And b==164.: And = 0r 32=6 


1 2 ſuppoſed for A. Then B+ 181 And D the Reſt 72—8* 
And the half of A and D is 36—3 or C. So ſhall the Part of Bbe of 
108112, that is 21-2 - Aud the Total collected * 
„ 12 
G = 36 — 35 Md 
D 72. — 1 


Total 1293 = * And 125 ⁹ 355. 
And 642 2288. And 124=47 


O. Of betpine 17. A Farmer agreeth with a RL” to keep 80 Sheep for a Year, and at 3 
Sheep. Months end delivereth the Shepherd 30 Sheep more; and 4 Months after that 3 
Months bringeth to the Shepherd 30 Sheep more, ſaying to him, Keep me all theſe 
Sheep ſo long, till ſuch time as the Money 1 promiſed you at firſt be all earned : how 
long muſt he keep theſe 140 Sheep? 
Reſolution. Anſw. Nine Months the 80 Sheep, ſix Months the firſt 30, ad two Months 
the laſt 30; which together are — to the keeping of 80 Sheep twelve 
Months. 
B 80. C12. D 30. F 3. G7. Suppoſing the Time of keeping 80 be A, 
; then muſt the Time of keeping the firſt 30 be A—F; and of the latter be 
1 40 


7 


And 


d 


AZ rf © fanpake bor che poſt's Days. 


1 MWMeſolation of Equations, 
ISR then BA DADE NN ITY And by tranſpoſi ition, 


$$ JS ws 44 


NI A DEG. An d A = DD... BTD 


2 
or eee b9 _ 1260 e Bis 
DU 40 = 9: 


For the 80 fu poſe the Time I * Then muſt I2—3 be for the firſt 30. 
And 1 —7 for the laſt. 


Then 1280 is 802 3 and I 330 1s 304-90? and I +—7X30 is 30 210. 
And theſe 3 Products a make 140 300, which are equal to 8o*2, 
that is 1492—300==960 3 ; and 1404=1260; and 129. 


18. A Merchant hath laden two Ships with Wine, in the one 20 Tuns, Pry: in Q. of the Rate 


the other 30 Tuns; and com ng to the Cuſtom-Houſe, payeth for the Cuſtom of 7: _— CO 
1 


Tun of Wine. 


the former Cargo x Tun of ne, and receiveth'of the .Officers in Money 60 5. 


and for the Itter Cargo a Tun of Wine lacking 15. The Queſtion is, how 


the Wine was rated a Tun, fand ſo conſequently how much he paid for the Cuſtom 

of a Tun of Wine? | LEES | 
. Anſw. The Tun of Wine was valued at. 7 . 105. ſo muſt two Tuns be 15 J. Reſolution. 

From which 31. 15 5. abated, leaves 11 J. 5 5. to be paid for Cuſtom of the 


whole 50 Tuns , and ſo for 1 Tun i is 46. 6 d. 


B 20. C 30. DGO. F 15. Suppoſition {for che Value of 1 Tun. 
Then if B coſt A—D, ſhall Ccoft ==. And this ſhall be equal. te A—F. 


And CA—CD=BA—BE. And then ſhall BA CA= CD—BE. 


CD—BF _ 1800300 — 1500 
— — — e — p——_ — — b . > 
An nd A = Or 3-20 oe 1504 or 71. 1 90 


12. Then as 20 1 60 30 . 14 2290. And 
122 — 90. I =—15 3 5 and 22 2275! 3 and II 50. 


19. A Poſt ſets out from Amſterdam to carry Letters to Donal 3 s and at the q. Of a Poſt 


ſame time the Merchant to whom the Letters were ſent, taketh Horls i in Danske cine Letters, 


to ride to Amſterdam, and they meet together on the Way. The Poſt delivereth 


his Letters, and the Marchant asking what he muſt have? he anſwereth, I have 


gone- as much one Day as another, and ſhould have made my Journey in 20 Days, 
for which my Hire was 30 s. conditionally, that if I met you in the Way, that 
Gay proportionally for the Way you hadtravelled, I-ſhould be cut off from my 
es: To which the Merchant re lied, that he had rode every Day alike, and 
1000 d have been at his Journey?sE in 16 Days: how much then ſhall the Mer- 
chant pay the Poſt? __ . 
Anſw. 13 s. For haying found the Days of the Poſts Travel to be 87 , ſuch a Reſolution; 
e of 30 S. will belong to him. 


B20. Cr. ane the Poſt's Days A. Thewhole Way D. 175 27 
Aenez GC... 1D :: R nf r . And as. B D A 0 e 1 0 


5 5 pd. A Dans | =D. 


27171 


| 4 3 
5 And aba chl=8ch. And A = 5 ee * rate 


Thenas B F: : A =, Oras 20 30 : 83 . 13; Shilling 


| Then as 16 ama I 2, » 7:74; nue 27 2A ei ao, 
..;Andjas.20- + T,% IAT —— f 0 ion? ni ei o: 


Total 4 = yt whole Journey 1 


1 36 ==320, N 7 I 22 — 8 | _ 
And if 20 Days Hire be 305. TT 83 Days? i > I 33 5, 


7 X 


630 
Q. oſtmo Ships 
ſailing, 


Re ſolutic n. 


e * Suppoſition. As1 5 Zoo 6. 120. * as before. And'3 $300=1: 20=1 180: 


Y A 2815. 300 TED 


| Reſolution of Equatitns. Lib IV. Par.Ty. 
20. A Ship ſaileth ont of the Texel to Spain, with ſuch a Wind that he might 


perform his Voyage in 15 days; but when 6 days were paſt, the Wind changing, 


the Ship ſailed backwards as much in 4 days, as it had done forward in one day. 


At the beginning of the ſecond Wind there departed another Ship from Spain to- 


wards the Texel, (being light loaden) ſailed forwards to the Texel as often / 
Leagues, as the other Ship backward from his Port 2 Leagues : in how much 
Time after the firſt 6 a, how far from the Texel ſhall the Ships meet? and 
in what Time may the Ship fr m Spain arrive at the Texel, ſuppoſing tire Parts 300 


; Leagues aſunder ? 


Anſw. In 14+ days they meet ; and the Ship from Spain bad then ſailed 252 
Leagues, which is 48 from che Hel; and in 17 days + may arrive there: diſco- 


vered thus, 


315. C6. D 1. FA. G 2. Hr. $4 300. | Suppoſition for the meeting * 


5 Leagues that the Ship coming from the 7 exel 
_ THEM. as B. K 0 had made toward Spain with the firſt Wind. 


and *— 75 e Leagues which that Ship had to fail when the 


B Wind change | 
| n Leagues whic] that Ship failed backwarde ever 
Then as B 4 K * F Bp dF. 7 
KD HKD Leagues that the Ship coming from. 5 ain made 
Then as G. H * . EF every day towards the Texel. of 


; <A> Leagues that the firſt Ship had gone backward 
Then as D. A. BFH at the day of meeting. 


= 2. 7 , HEA Leagues that the ſecond Ship had failed forward 
Thens as D. SFR * A. Gr at the day of 0 | 


1 25 k. And r — F * =KB —K@- 


And BC. FOR IE 00. 


| BEG—CFG _ 120— Phe F 
75 An a ana we Or Apt "eg . N E 0 105 4 N N P i 8 IF 


ifs » * I Tei 


Dios Fi 


5. EF. Aten 2.7 . 7% =y as before. TIC 1 
Then as W f 17 52: 80 52 ＋N 8⁰ diſtance of the firſt Ship Font chm 
And 1. 17 :: 12. 17:2, Run of the ſecond Ship towards the Texel. 
__Then52-+1805=1752 5:and: 12:4=1803 and 1 0 1 ct = 
Wherefore by Conſequence if they meet in 145 days, then had the Ship from 


Spain ſailed 252 Leagues, ' becaute ſhe failed 7s een in a day; and ſuch a 
Courſe will run 20 Hite i in. LT 2 Y 


thereof 143 1 2 Fl 
Here ernst in Numbers Udet Species 4 Pro ff ion e 18 cada of 
2 Terms from an Unit, whoſe Sum being 78, and the Sum of 8 Terms thereof 


but 36, the Analogy is, As the Sum of the greater Number of Terms, is to 


the whole Price: So is the Sum of the leſſer Number of Terms, to the Price de- 
fired. 


1+2+3+4+5- 1 E +1 +1 2==78 
INTITLE 


W here- 


12 
£44: 
ig, 
8 
3 
+48 
ey 
3h 
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"Ws 
3 
3 77 
* 
7 
2 
vu; 
TH 
* 
AIG 
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* 
T 
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La 
4 
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+ 
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9 


e 


wr 


Wherefore as 78 2 36 5% price 55 the 8E Feet. 


| Admit then in Species like Les on be framed, whoſe firſt Term i 4 f 
Then ſnall the Sum of 12 Terms be 78 «, and the Sum of 8 Terms 36 «: And 
tet 12 5. the whole Price be B, and A ſuppo ſed for the Number ſought, or Sum 


of 8 Terms. Then becauſe the e 5 the Means is equal to the Product of 


the Extreams; 
78 g 36 u B. And 78 A = 36 B. 


\: 45 


And 13 A= 6 B. oe 14 go 


So by cafſ cks ſuppoſing 12 for the Sum of 8 Terms: 5 
784=36%12. Or 7824==432. And 1 5 


22. A Workman is agreed with to make a Well of 12 Feet deep. for 125, and Go of atis & 
after digging 8 Feet thereof, fell ſick, and deſired Money for what he had done: 


/ 


but becauſe the digging the lower Part is more labour than the upper, Allowance 


was agreed on, that every Foot ſhould be a Penny more than the other: what then 
mall the Worknian receive for digging the firſt 8 Feet ? 
Anſw. 6 s. 8 d. For ſuch is the Sum of 8 Ternis of a Progreſſ jon, the Sum of 12 Reſolurion 
Terms whereof is 12 5. and the Exceſs 1 d. 
The Data here being T 12, XI. Z 12 8. or 144 45 by the for mer Rules i in pro- 
greſſion may be found & the firſt Term, or & the laſt Term; and thereby the Sum 
be 8 Terms of ſuch a La to wig 65; 8 d. as a 


* 2 a „ 21 1 e 
en 177 d. 11 

Otherwile let a Progreſſion be framed to 12 Terms, whoſe firſt Term may be 
ſuppoſed «, and the Exceſs 1. So ſhall the ſecond Term be «--1, and the 2 
4. E27 Cc. Then will the eighth Term be «4-7, and the 12th Term «+11 ; 
the Sun of 12 Terms 12% 4-65, and the Sum of 8 Terms thereof 8 I-28. - 


becauſe 1 20-+66=144- And 126=78. Ang 10 14623 therefore ee 
that is 52428. _ 


Likewiſe by Coſſicl cks. 12 4-66=1 44. And I 2 62. | 
Wherefore 82 -28=$0. For 8x63=52- And 5242820. 


23. Four Men drink together, and play at Tables for the Wine, every Game 1 d. Q. of yang 7 
and after they had plaid a while, they found A had loſt moſt; whereupon e Pay- Don 
eth a Pint of Wine of 5 d. upon the Reckoning; and beſides found his Lofs three 
times as much more as B who had oft leaſt of all; and C had loſt 2 d. more than 
B, and D was 4 d. leſs indebted than A. Whereupon at laſt they plaid again 
who ſhould pay all, and it happened upon B. So beſides the 5d. A had paid, 3 
paid 27 Pence: how much ſhould each of them have paid at the firſt ? 


Anſw. A 144. B 3 d. C5 d. D 10d. For taking 5 from 3 14, the Remain 9 js 3 bebe, 


4 


my 


times 3; and 3+2=5 3 ; and 14—4=10. . 


bg. d 2. e 4. f 2. Suppoſe the Debt of Ain's al hs 6: hs 
Then ſubſtracting the 4. paid, the Remain ſhall: be a—b; And this being 3 


times ſo much a8 3, he ſhould therefore pay = 7 to which d added, makes 


the Debt of 0 1 . * 4. A becauſe D was 4 d. leſs inetd than 4; 
therefore the Score of D was A-. And then theſe added 1 together muſt be 
equal to 27. | | 
XR. 4— 1 | br gp Peng 
B., —. / Total of their Debis. 
35 | 


_ 
wy £ —— 
2 — = 
2 1 


—2— — 2 — 

Wo, - \ 2 
T — _ — wh 

r 


— = 2 — — 
— — — ee — 
—— 2 py CREW 
—— — — 
2 . 8 5 
— 2 — 
N > <=—& - RESTS 7 * 3 
- r . ern > en —— 
=> _ 1 
1 — . 
= 


— - 


3 2 — : — — — 
= — —U—U— — — * — ———_—— — : — on N 
1 2 I = - — — a . y 
5 — 22 8 eas — —— — 3 — Ä en E —— 
<P — — . . 2 2 — q If 2 2 — — ns _ b = | 
8 2 err x : : — — . — 3 
„ — - ks —— 22 - 8 — —_ =y — - r = _ - >> = =_ 1 1 
rr = - 5 1 » 8 a NENT —— _ — - \ — En Ee Jake os __ = — — 
2 2 = = _— = = 2 — 2 — 2 r 3 —— - * rr — = = — — — — _— 2 RO — 
— ma — \ : l — — — - oe EIS — SO NE c{—odA — — —̃ — - LES - 
\ — — — : : \ l — — Dre — — nnn 
9 - — — — 


n 
— 
n 
— = 
3 


— — 
1 — 
— 
CRY 
2 
or ö 
n 


—_— ——— pa 
_ 2 — . 
p po — 
— 
— 


i 1145 i \ 
HUT 'E ij; H 
N 


632 _— Beſelwich of 0b. 55 Lib. W. par. iv. 
Then e And 84=3fÞ5b43e—39. 5 | 
| Anda 12 TOES Ore asf 


+ war P: WAALS eas „ 
; 7 Alls is ih. Hof Abe 12. "Then. taking 5d. thence, the ret TR. 


mult be divided by 4. 80 ls the Debt bf # - ing a And C being 2 4. mote, 


muſt be a I 54 2 Add Dis indebied 2 The Total of which 1 


Sums is 22 * 105 and equal to 5 4g 
Then if 2+ 2 101227, ſhall 23 


And 82=1 I25 and 1214, ile el 1864 A. 


compaſſing 24. Let there two Circles one within another, geſeribed upon che fame Cen- 
$9 vive ter (as below); wo Appen, one upon the p termoft Circle 1 1 goeth on = 
— right Hand, 900 compaffeth it about 10 12 Hours: And atiother within upon the 
innermoſt Circle i B. mh the fame Time ald in tlie faite, Proportion as the firſt, 
goech on the left Hand, and compaſſeth it about ih 3 Hours: when Thall they 


come to be one under the other, or 10 near together | as when they firſt began A their 
Journies? 


keſolutiov. Anſw. In 22 Hours : For if the greateſt be in cdp als 8 Miles, then Hall he 
at Ci in that time go 13 Mile. And ſo Toft the ſmalleſt Citcle at B be 2 Miles, 
(becauſe it he in the'greateſt Circle go in ra Hours 8 Miles, then he in the ſmalleſt 


00 


muſt go in 3 Hours 2 Miles): and then if in 3 Hours he oveth within a Compaſs 


of 8 Miles, in 2+ Hours he ſhall'gb hos the 1 of 67 Miles ; n ad- 


ded to 13 Mile, ſhall make tögether 8 Miles. 
| fc 12. d3. Suppoſition for the Time fought A A. 


or bar £ 10 
Then as - 1 K. ; And 254. 7 . 3 * bebe 


Both which Quorieinsuddei? together; make my 


| Equz al to i Your: And t then reduced e i 3661 
AA 5 
Ro hes 4 And 4 .A. wa 7 


| 36 _ 
" FART f 5 
. K - { 5 AS AD 31H 
a ths dept Then ag 12 1 u 1 . a Ani A 


CC 
0 5 = 14 2 ben dr . And r 25 ery Pe 
Q. of — 2 25. If in the Circles afbreldid the ty Menge boch one V. c e cp lg 


ky in like Pac and | Proportin When mall they e cbme neee the ey Were 
eic 5 In AM N 


Ee Anſw. In 4 Hours: For if the ceatelt circle be 8'Mifles the fal the lelli be 


2 Miles: and if 12 Hburs give 8 Miles, then 4 Fours ſnallegive 23 Miles? for him 
in C: and if 3 Hours give 2 Miles, then 4 Hours ſhallgive 2=\Milesfot B,!! there- 
by ſhewing, the one In 2 Circle hath Zone i as many Miles, AS the other in his 


Circle. 
lere one of the Quotients is to be taken from the other that i is, 
A from — 2 nd then —- A — 4 reduced, mall be = Abad —_ 
7 : 'd 7 7 i n r 03T 2113 91019194100 
5 Ft db 36 _ 36 Is soo 
And Ab- Ad = ab. And A . Or 12 = — 24. | 


9 5 
So by Cofſicks +p—$p=32-. And I. And = 8 


. Of two Su- 26. A Merchant hath 2 Servants, to whom*he delivereth* together the Value 
vants, what of 3001. in Linen Cloth; and one of them ſelleth his Part, and loſeth therein 
I te with his Charges Part of that he received of his Maſter, and with the reſt he 


Maſter, - buyeth Spices, and gaineth by them 42. The Second #zin&th by his Cloth + 


Part as much as he had received of his Maker, out of which he ſpendeth 124. 


And 
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And when they came home. ; they both pay their Maſter 330 L how much Monty i 


Cloth did each of them receive of their Maſter? _ _.. 
Anſw. A 2001. and B 1001. For 200 with 25 (chat IS 4. loa, is 1755 to which — 


42 (Gain) added, is 217. And 100 with 25 (that i 
which 12 (ſpent) being taken away, the beg 1 35 2 Gain, i is 1253 from 


dar 1132330. 
300. D 42. F 12. Igor Suppoſe: A received. a. T7 25 3285 4 


Then taking away + leaves 7. a; to which addin D, makes D41-7.4; that „ 
mauſt bring his Maſter.” Now it A received of ee: Maſter a, D446, x B = 


ceive Ca; to which 4 added, and his Expences deducted, makes him bri 
his Maſter home 140—1. ga, both which muſt be equal to G; — 


ſhall 120 D- -F; and 14C—{#=6+F—D; an LIED = — 
+F—D- And 190—3i=86-+8F—8D3 and 34=10C+8D—8G 3—$EF: 


And conſequently a= s ==. 4 or 2 . 36 — 


| 6—2 6 600 
333 73 oe. 


In like fort by Cofſioks; if A receive I * then taken away, and 42 added, 
makes him Drag. home? + + + 424. And if 4 receive 1 2 3 receives 
300-12 to which - i added, and 12 taken: away, makes him bring home 
Kt A Gums of 4 and B added, makes e 30. And 
12 225 4 nd 3 οοñ we oh 2 20⁰ oa 


27. Ha Aae buy Rie for 36s. the Quarter: for how much than he ſell it Q. 0 Al, bow 


again that he may gain by 120 8. imployed . as much as he received for a Jold 
Quarter? I 


Anſw. For 514-5. tlie Quirter: * 1 36 ain 1 120 ſhall gain 113. 5 
B 36. C1 yy een * 8 5 1 a 5 7 Reſolution. 
fs © 


Then as B. A. C. . And F =cb | 


And AC=BC+Ba: And AC—B ABC. 
-_ . Bt 4320 —4320_. | 51 
A C-S Or 120-36 | 84 ras 
By Cofficks, ſu l bh I 2, : Theass 36.1 N 120.3 37K. 
= 354 =1 0 & And 27 3 and 7 360 | 
| IL 2==517- 


Fa A Merchant hath bought 7 Yardsof Cloth, 8 Ells of Damask, and 9 Vards Q. 0j Banat; 


of Sattin together, for 741, Flemiſh : And of the ſame ſelleth 5 Yards of Cloth, Sattin & Clithy 


4 Ells of Damask, and 6 Vards of Sattin for 47 1 The Yard: of Cloth coſt 4 L ? the Price. 


what coſt the Ell of Damask, and Vard of Sattin ſeverally ? 


Anſw, The Ell of Damask 2 J. and the Yard of Sattin 27 1. For N28. Reſolutiotl. 


And 8423=22 ; and 9 224 ; and 28-+22-|-24=7 4. 


B7. 'C8. D 9, F 74. G5. H 4. KG. M47: 

Suppoſe the Ell of Damask + 6; 

Then Cloth coſt BH; Sold G for GH: 
| Damask CA. H for HA. 


Satin F-BH=CA: K for KF- Kork Wees. 


Beruuſt u D RH-A :: K. HE CA. 


RCA 
And then 61 T4 nyt =M. 


And by Reduction GHD-+HaD-4-KE-K BH-RCA=MD. 
And likewiſe HAD-KCA=MD-J-KBH-KF=GHD. 


72 6 
Kuck th re or 4234 ark? 8— 68-444-180 _. *7 54 


g — 
—— 24; 
HD-RKC 0 36-48 W 
In Cofſicks, ſuppoſing f the Ell of Damask doll! by 
Then Cloth coſt 28 Sold 5 Yards for 20 l. 

Damak 32. 4 Ells for 4. 

Sattin the reſt 461. 825 VV Lards for 30 1.5 1K. 

7 * Becauſe 


634 . Reſolurion of E quations, L ib. IV. par. IV. 

Bccauſe as 9. 46 8 2 6 303 51A. 5 N i 
Then 20+42+304—5+: 5 that i IS 514247. 

And 14 373 and 4 2=11 3 and 1K 2. 


Q 0f Sugar be 29. A Grocer buyeth 21 C. 98th of Sugar for 6001. Flemiſh : and being allowed 
Hun drid Netto. Tare upon the Hundred 10 tb, the Hundred Netto coſteth hi 


m 30 . Flemiſh : how 
many Pound is the Hundred Netto accompted ? 


Anſw. 102 Sb: For if 301. buy 112i, then will 6001. buy 2240 th; which at 
102 for 1 C. makes 21 C. 9816. | 


Bai. Dgs8. F 600. G10. H 30. Suppoſition A. | 
Then as H. A+6: I = And = =B+D. 
And Ar TO BHT DH. And AF=0H{DH—GE, - 
And A=FHDH_G, 0r4410-þ0787iot=rn 44120, 
Or I2C—57:1b. And 7 BE nc p ; and 1C=102bb.. 
. _ Suppoſing 1 in Cofſicks ; Then as 301. 1C+10tb :: 6001, 200-+200tb, 
| And 21C+g8tb=20C-H200tb 3 and 21C=200þ+102t 3 and 1C=102th, 
Fitch how 30. Two Merchants ſold pitch for 504 l. whereof B ſold 3 Tuns more than 4. 


2 fold W hereupon A ſaid to B, I would have ſold all your Pitch for 288 1. And ſaid to 


A, I would have ſold all your Pitch for 216 L how many Tuns of Pitch did each 
of themſell? _ 
| Reſolution. |» 


Anſw. A fold 9 Tun, and B 12 Tuns; which at the Rate of 504 J. for the 


whole 21 Tuns, is $ 241, a Tun, and makes 9 amount to 2161. for 4, and 2881, 
for B. 


C 504. D 3. F288. G 216. Suppoſe A ſold a; then 3 ſells * 
Ga+DG. Fa 
And as a. G:: a+D. And as 440. F: a. 


Then both Quotients added a are Leer DGs 1 — 


agi E-D a | 
prin Faq-+Gaq-H2DGa+D G= —Cag-L-CDa. And becauſe by the Data it 


pears C was equal to F and G; NR their Squares are alſo equal, and 
10 — And then 2DGa-4+D4G=CDa ; and CDa—2DGa=Dg6. 


_ 1944 1944 
| e 55 W Tr- 12958 216 © TI 
In Caſſic cks, ſuppoſing 12 for 4; Then muſt B ſell 12 U. 


And 12.216: 1s. zz And as 12 +3. 2881: 4 


FETRS 
1 $043 +12963 +1944 _ by Reduct: N 
Total 137 = = $04. And y Reduction 


5043 +1 296 2+1944=5043-F1 $122, And 2164==1 944. And 12 29. 


of Cloth 31. Eight Ells of Cloth being 2+ broad, after ſhrinking 3 Ells thereof make 
| 844 but 3 in length, and 2+ Ells in preadth, make but 23. A ſecond fort of Cloth 
being 14 Ell broad 5 when it is wet is no broader than 12, and the length of 6 Ells 


but 55: "how much of this ſecond fort of Cloth will ſerve to line the firſt 8 Ells af- 
ter the ſhrinking. 


ion. Anſw. 12 2 Ells; which will appear, if the length and breadth of each dry, 
n or A length h and breadth of each wet and ſhrunk, be multiplied one by the other, 
becauſe the Product of the one will be equal to the Product of the other. 


AS 3X + or 13x 1h =p =18,. v4 
Omitting the Species, for ee the Work by Coſſicłs is + thus: 3 
As 3 dry. 34 wet :: 8 dry . 74+ wet and ſhrunk in length. 

As 2+ dry. 24 wet:: 24 dry . 24% wet and ſhrunk in breadth. 

75 and 2-71 or Ef N 75 = ade Square Content. 


Reſolution. 


d 


Then 


p b 1 
+ R 
« * ” 


Chap. IV. | Reſolution of Equations, 635 
J ben for the length of the ſecond Cloth, ſuppoſe 122⸗ꝛñ 
As 6 dry. 54 wet ::12 dry. {2, wet and ſhrunk in length. 
The breadth given 15 multiplied by 4==2.32, Square Content. 
Then == . And 52504=64512. ohr 6-grer 
A v g e 
32. If 6 Ells of Black, 5 Ells of Red and 7 4 be worth as much as 9 Ells of Q Of the Prict 
Black, and 34 Ells of Red: And if at the ſame Price 8 Ells of Black, and 7 of | ma; and 
Red lacking 5 J. coſt as much as 6 Ells of Black, 5 Ells of Red and 9 l. how much © * 
ſhall 1 Ell of Black and 1 Ell of Red coſt ſeverally? ; FTE OF; 
Anſw. One Red 34. and 1 Black 41. SEE 


FO ITT LY Reſolurion, 
Here being two Equations given, there needs no Suppoſition. 


Equations given. Reduced. | 
SB +5R+7=9gB+35R 15R+ 5=3B. ; 
n 18 1 | 
Both reduced Equations added 18+ 22] Rb = IBA // 
This laſt Equation reduced is iiR== ira v4. 5 Y 


The ſecond reduced Equation added 1 . 
i NE RE bn 
Then *R=5.- AndoR= 21, Altih 23. 


And if 1R be 3, then 1B muſt be 4, becauſe by the ſecond reduced Equation 
both were equal to 7. | 


4 


. 


33. A King lying with a great Army before an Enemy, the Adverſary en- 80 — Army, 


deavoureth to corrupt one of the Heralds to declare the Strength of the Army : 
who willing to receive the Reward, dealeth ſubtilly, and deviſeth this Anſwer, 
(nevertheleſs true) Look, faith he, how many Dukes there are, and for each of 
them there are twice ſo many Earls, and under every Earl there are 4 times ſo ma- 
ny Souldiers as there be Dukes in the Field: And when the Muſter of the Soul- 
diers was taken, the 200 Part of them was 9 times ſo many as the Number of the 
Dukes: how many then were there of each Sort? | 
Anſw. 15 Dukes, 450 Earls, (that is 15 times 15 twite) : and the Number of Reſolution. 
Souldiers (being 4 times 15 multiplied by 450) is 27000, the 200 Part whereof 
(being 135) is 9 times 15 the Number of the Dukes, Hh te 
B 200. Suppoſition for the Dukes A. 
Then the Earls 2Aq; that is AxA+AxA 
And the Souldiers 8 Ac, that is 2Aqz 4A. 


therein. 


"Thad! = =gA. And 8Ac = BA; and N. = 


And d=. Ot v = 4228016. 


a 


34. Among 4 Walls, the 2 longeſt are in proportion to the ſhorteſt, as 5 to & of the length 
33 and to the Height they be double Seſquialter: now multiplying the longeſt by 14 bright of 
the ſhorteſt, and the Total by the Height, there will ariſe 39930 Feet: what then e Hall. 
is the Length and Height of each Wall ? | 

Anſw. The Height of the ſhorteſt is 22 Feet, and the longeſt being double Reſolution, 
Seſquialter (that is 24. as much) mult be 55, and the Length of the ſhorteſt 33, 
that is as 5 to 3. | | | 
B 39930. Suppoſition for the Height of the ſhorteſt A. 
Then the longeſt muſt be 24. A. And becauſe the longeſt to the ſhorteſt are 
as5 to 3, the ſhorteſt muſt be 14 A. For 5. 3: 22. 14 
And Ax 2 AN 1 A= V Ac. And 7 Ac=B, 


Wherefore Ac= 75 or - - 72 =10648. And e 10648 = 22 


In 


— — 
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Q. Of Sugar be 


della, of Equations  _Lib.IV.ParlV. 
' " Becauſe as 9. 46 -* 6: 305-5 . . 58 
Then A0 that is OF—1 2 I. 

And 152=3+F3 and 4F=11 an I2=2%. 


29. AGrocer-buyeth 21 C. 98th of Sugar for 6001. Flemiſh ; and being allowed 


HuniredNeto Tare upon the Hundred 10 tb, the Hundred Netto coſteth bim 30 b Flemiſh : how 


Reſolution. 


Pitch 
mc 25 4 


Reſolution. | 


many Pound is the Hundred Netto accompted? 


Anſw. 102 td: For if 301. buy 112 tb, thenwill 6001. buy 22 lb; w | 
102 for 1 C. makes 21 C. 98 tb. 7) 15 kak EL hich at 


B21. D 98. F 600. G 10. H 30. Suppoſition A. * 
* Then as H. A+G: F. — And in ng 


| H H Bo 
And AF+GF=BH-DU. And AF=BH-DH—GE. 5 
And n ao or 2260 +t28otbrotb=1..C bet Wy” 
Or 1 5 lb. And C= lb; and 1C=102b, 


Suppoſing 1% in Coſſicks; 7 as 300. 1C+10otb :: : 6001 . [26C-4-206M; 
71 And 21C+g8tb=20C+200b 3 z and 21C=20C+102t 3 and 1C=102tþ, 


. Two Merchants fold Pitch for 504 1. whereof 3 ſold 3 Tuns more than 4. 
W A ſaid to B, I would have ſold all your Pitch for 288 1. And 3 ſaid to 


A, I would have fold all your Pitch for 216 b. how many Tuns of Pitch did each 


of them ſell? ND. 
Anſw. A ſold 9 Tuns, and B 12 Tuns; 3 which at the Rate & 504 l. for the 


whole 21 Tuns, is $ 24. a Tun, ang. makes 9 amount to 2161. for 4, and 288 }, 
for 8. 


* loth 
a” 


Reſolution, 


Cc 5e. D * 298. G 216. Suppoſe Aol a3 {then B ſel es 


DG 


Then both ph added Wor aden 


And Faq-Gaq2DGa+D eder Da. And becauſe 5 the Fa it 
appears C was equal to Fand G ; therefore their Squares are alſo equal, and 


ſo omitted. Ane then DCA IDG CDA; and COa— 2DGa=DgG. 


. 1944 1944 
; - - JE OT een rn Rn ns * 
And a= CD—2DG * 1512-1296 216 - ? 


In Caſſic cks, ſuppoſing 1 > for A; Then muſt B ſell 1 1 EY 


And 14.2164 12+3. Le And as 12-+5. 288:: 12, = 
5043 +12962 +1944 __ : 
Total 12 EO = 504. And by Redudtion 


$045 +1 2964+1944=5043-F1 512% And 216K 944. And 11 29. 


31. Eight Ells of Cloth being 24 broad, after ſhrinking 32 Ells thereof make 
but 34 in length, and 2% Ells1 in preadth, make but 2+, A ſecond fort of Cloth 
being 14 12. Ell broad; when it is wet is no broader than 1 17, and the length of 6 Ells 


but 5: how much of this ſecond fort of Cloth will ſerve to line the firſt 8 Ells af- 
ter the ſhrinking. 


Anſw. 12.275; Ells; which will appear, if the length and breadth of each dry, 
or the length and breadth of each wet and ſhrunk, be multiplied one by the other, 
becauſe the Product of the one will be equal to the Product of the other. 


AS TN. Or 103x 14 =p . A 
Omitting the Species, for ener -ſake, the Work by Cofſ cks is s thus: 3 
As 3 dry. 34 wet :: 8 dry. 744 wet and ſhrunk in length. 

As 22 dry. 25 wet: 24 dry . zur wet and ſbrunk in breadth, 

147. and 2 r, or ef 2 LES 2+ = n Square Content. 


Then 


22 
8 


8 
8 


0 

* . "xv 
— 99 a 
p x a, . . 


ChaplV. Reſolution of Equation n 633 

hben for the length of the ſecond Cloth, ſuppoſe 122 

As 6 dry . 54 wet ::12 dry. 12, wet and ait ae 9 

The breadth given 14 multiplied by & , Square Content. 

Then 442=%5. And 5250 84512. » 

32. If 6 Ells of Black, 5 Ells of Red and 7 I. be worth as much as 9 Ells of Q 0f the Pre! 
Black, and 33 Ells of Red? And if at the ſame Price 8 Ells of Black, and 7 of %K 4 
Red lacking 5 1. coſt as much as 6 Ells of Black, 5 Ells of Red and 9 I. how much © * 
ſhall 1 Ell of Black and 1 Ell of Red coſt ſeverally? ©: © ©" 

Anſw. One Red 34. and 1 Black 41. 3 


<a | Reſolution 


Here being two Equations given, there needs 116 Suppoſition. 


Equations given. 55 | ; Reduced. 

SB +5R +7=9B4-35R  1iR+5=3B, : 

8B +7R—5=6B+5R+s 1B RSD -- 
Both reduced Equations added TBF23RÞ7T<=3BJTn 

This laſt Equation reduced is _ 1zR = 1B. 4 FR 5 


The ſecond reduced Equation added 1B ＋ R . 

Then 21R = J. And R 21. And iR 3. 5 

And if 1R be 3, then 1B muſt be 4, becauſe by the ſecond reduced Egnation 

both were equal to 7. Fe 777... Ss 

33. A King lying with a great Army before an Enemy, the Adverſary en- & Tan m 

deavoureth to corrupt one of the Heralds to declare the Strength of the Army: 38 | 
who willing to receive the Reward, dealeth ſubtilly, and deviſeth this Anſwer, * 
(nevertheleſs true) Look, ſaith he, how many Dukes there are, and for each of 
them there are twice ſo many Earls, and under every Earl there are 4 times ſo ma- 
ny Souldiers as there be Dukes in the Field: And when the Muſter of the Soul- 
diers was taken, the 200 Part of them was ꝙ times ſo many as the Number of the 
Dukes: how many then were there of each Srt? 7] 

Anſw. 15 Dukes, 450 Earls, (that is 15 times 15 twite) : and the Number of Reſolution: 
Souldiers (being 4 times 15 multiplied by 450) is 27000, the 200 Part whereof 
(being 135) is 9 times 15 the Number of the Dukes, 23 n 

B 200. Suppoſition for the Dukes A. 

Then the Earls 2 Aq; that is Ax A Ax A. 

And the Souldiers 8 Ac, that is 2A & 4A. 


3 . 
a 


And 4 = Or vq RA =q 224( 15. 


Dukes ſuppoſe 12. Then Earls 25. And Souldiers 3p. 
Then 4 Doz. And 8q=1800z%. And 85 =1800N. 


| 200 4 | 
And 15 =325N; whoſe Square Root is 15. 
34. Among 4 Walls, the 2 longeſt are in proportion to the ſhorteſt, as 5 to & of the let 
33 and to the Height they be double Seſquialter : now multiplying the longeſt by 14 eight of 
the ſhorteſt, and the Total by the Height, there will ariſe 39930 Feet: what then e Hall. 
is the Length and Height of each Wall? | SED | 
Anſw. The Height of the ſhorteſt is 22 Feet, and the longeſt being double Reſolution, 
Seſquialter (that is 24. as much) muſt be 55, and the Length of the ſhorteſt 33, 
that is as 5 to 3. wy „ 2 
B 39930. Suppoſition for the Height of the ſhorteſt 4. 
Then the longeſt muſt be 27 A. And becauſe the longeſt to the ſhorteſt are 
as5 to 3, the ſhorteſt muſt be 14 A. For 5. 3:: 22. 14 
And Ax2:Ax1tA="# Ac. And  Ac=B, : 
4" 139720” 
Fry 


Wherefore Ac= 11 0 =10643. And vc I 0648 = 22, 


In 


| 636 


Q. Of Stock 
t yy with. 


Reſolution. 


Reſolution of Fquations: Lib. W. bum. 
In Coſſicks 14; Then 1 * 24 XN ITT Pq». 
And **= 39830. And 150 = 1710 And e 10648. 
And Yo 16848 = 22 


35. Traffique is made at Dane, and Gain thereapss | in 100 J. as many Pounds 
as there were in Stock at firſt ; after which Traffique with the Gain only is made at 


Hamburgh, where the Gain of 100). is as much as the Gain at Danke, and the 


Guin 1 ndr being found to be 1656. the Queſtion i is, what was the. Stock 
at hr 


Anſw. 30 l. For if 100 l. gain 30, then 30 ſhall gain at Danke 91 And if 


100. gain 9, then g ſhall gain 165.5. 


Here to make the Denominations agree, I 6} . is to be turged i into 2 part. # 
a Pound, and i r. 


„ --Þ4 3 
B 100. + ro Soppoſe the Stock A. 
Then B A:: A. 1 Gain at Danse. 


Aq . . 24 "an 
And B. >. S 5 ee Gain Punk. 


EG | 1900006 _ | | 


And q $10606= 30. 
| Suppoſing the Stock 1 in Cofſicks 1 * 


4 Then 100-14. 18. 185 Gain at Dl 


0 168 EY 2 — Gain hum. 
5 100 100 1000000 


And . And 133 —_ 8100005 and the : Squat qqure yn 


of 810000 is 30 $10000 (969 (30. 


> of the Num- 36: Certain Merchants make a Company, and every one patteth in Stock 1 


and their 


Reſolution. 


Brought to 3 
Numbers. 


ber of N times ſo many Pounds as there are Merchants, and they gain as much on 4 


4b. Hundred as the Number of Merchants are; and if 9+ be taken out of the 
Gain, and 94 be added to the Gain, and the Remain and Total be multiplied to- 
gether, the Product will be 15501. how many Merchants were there, and how 
much did they gain? 


Anſw. 3 Merchants; 4501. each Man's Stock (that is 3 times 1 50) and the 


Gain 40 J. For 40 — 92 =31 5 and 407 + 97 = 503 and 50x 31 = 1550. 


Suppoſe the Number of Merchants in Cofſicks 14, (omitting the Work i in Spe- 


cies) ſo is every Man's Stock 150 ; and the whole Stock 150 3. 


And as 100. 1% :: 1503 . 445 $. the whole Gain. F 
Then 2 -@— 2x4 +2 =1550. chat is, 299 ” = 1550. 


And 95q— 361 =6200. And 93 = 6561; and 13 = 729, whoſe 
Zenzicube Root i is 3. 


. Touching Mit or AﬀeSed Equations: ; 
iti is to be noted, that the Equation firſt found may be reduced to 3 2 of 


Numbers or more. 


An Equation conſiſting, of 3 Numbers or Magnitudes, muſt have one a Power, 
another a Root, and the third an Abſolute Number ; and of theſe by the Signs 


＋ and — there are 3 3 ſorts, in every of which the greateſt Denomination is ſet 
Solitary as equal to the other two. 


As 5 =4+N. 3 Nx. JN. 
And accordingly with the Antients; the Extraction, or rather the finding the 


Value of the Root, is of 3 Varieties; but of late both the Extraction of the Roots 


of theſe and others'conliſting of more than three Magnitudes; comprehended = 


Chap. IV. Ah... Re ſolution of Equations. , 637 

der one and the ſame Method, is moſt ingeniouſly taught by the aforeſaid Mr. 
ightred, as ſhall be ſhewn hereafter. Notwithſtanding becauſe very many Propo- 

ſitions of ordinary uſe are reduced to Equations of 3 Numbers, and the antient 


Way of finding the Value of the Root thereof is by ſome accompted the moſt 
eaſy, that ſhall be firſt examined. —— | 


bf Reſolution of ſome Af eted Equations the antient Way. ; ppg wg 
When an Equatien conſiſts of 3 Numbers or Magnitudes, either th ey ire In their ; 


Is 3 Numbers. 
Natural Order, as aforeſaid, without omiſſion of any Denomination between them, 
or they are not, | | EE | 


1/t. If they are in their Natural Order, and without ſuch Omiſſion, and the Equa- 15 ＋ 4 4 nati- 
tion be of the firſt ſort that 3 2 + N.or 3 =N + > which is all one: The 5, 3 
Rule is, multiply half the middle Quantity fquarely ; to the Product add the Ab- 

ſolute Number, out of the Total take the Square Root, and thereto add the for- 


mer half of the middle Quantity, and this laſt Total ſhall be the Value of one 
Root of that Equation. e 5 ure 


As ſuppoſe 15 =4%, + 21N. or 13 =goN + 93. kku!amples. . 
In the firſt, the half of 4 (belonging to & the middle Quantity) is 2, which 
ſquared is 4, to which 21 added makes 25, whoſe Square Root is 5, to which 2 
the half added, makes the Total 7, for the Value of the Root ſought. 


For 13 = 4% 21 N. The Root being 7, . ſhall make 49 =38 L 21. 

In the other Inſtance 42 or 22, the half of 9 ſquared, produceth ; this 
added to go or, makes , the Square Root whereof is , to which? added 
makes „ or 15 for the Value of 12, and appears true. | 2 

Seeing if 15 be 12, then 92 is 135, whereunto go being added makes the To- 
tal 225, and > much is the Square of 15. | 
But when the Equation of this fort omits ſome Denomina 
the Quantities, then after the Root found in like manner as above, from this ſo tea. 
found Root or Value, extract a Root according to the Number of Quantities o- 
mitted, viz. if 1 the Square Root, if 2 the Cube Root, &c. aa 
As ſuppoſe 133 =25 + 8N. Or13q=70 +8N, 


In the firſt the Value of the Root gotten as above, will be 4, which becauſe one 


Denomination is omitted muſt be a Square Number, and the Root thereof 2 the 


firſt Sort. 


Examples. 


Number ſought. ; 
Thus = of 2 is 1, and 1 ſquared is 1, to which 8 added is 9, whoſe Root is 3, 
to which 1 the half added makes 4, and yJ 4=2. | 


And 135 =25 + SN. The Root being 2 ſhall make 16=8-- 8. 
In the other Inſtance, the Root gotten as aforeſaid will be 8, out of which the 
Cube Root mult be extracted, becauſe 2 Quantities were orderly omitted in the 


Equation ;, and this Cube Root 2 ſhall be the Value of the Root ſought, whereof the 
Equation is framed, 


Becauſe a of 7 the Middle Quantity is 2, which ſquared is #9. to which 8 
added that is , makes **, the Square Root whereof is 2, to which the half 
added, makes or 8, and /@S == 2. | | 1 


And if 12 be 2, then the Cube will be 8, and 7Þ are 56, which with 8 N 
makes 64, a Zenzicube Number, and hath 2 for the Root. 


2. Equations affected of the ſecond Sort, (that is) conſiſting of 3 Numbers in 2. If in 4 nati- 
their natural Order, without omiſſion of any Denominations between them, and have 74! Oder, and 
their Middle Quantity joined with the Sign, as 3 =N — 2, have the Rule to on N the 
find the Value of the Root in all reſpects, ſave one like the firſt Sort of Afected — 
Equations; which Difference is only inſtead of adding half the Middle Quantity 


to the Root: here it is to be ſubſtracted, and the Remainder ſhall be the Value of 
the Root deſired. 


As ſuppoſe 13 =60N — 74. Or 13 =153N - 8. 8 
In the firſt, the half of 7, which is 37 or 2 ſquared, is ; whereto 60, or 
:4.* added, makes; the Square Root, whereof is 2; from whence J taken, 
leaves or 5 for the Value of the Root deſired. 


For 13 =60N — 74: The Root being 5, makes 25 =60 . 
7 Z In 


none omitted, tht 


tion orderly between !f font Quantity 
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Reſolution of Equations. Lib. IV. Par. IV. 

In the other Inſtance, half 8 is 4, the Square 16; to which 153 added, is 169 
is Square Root whereof is 13; from whence 4 taken, leaves 9 for the Value 

of 1X4. V e 

So ſhall the Square be 81, and fo much is 153 lacking 72 that is 82 

I ſome Quartiy But when in Equations of this ſort ſome Quantities are orderly omitted between 
omitted. the Quantities propounded; then after the Root or Value rather found as before, 

dut thereof let there be a Root extracted, according to the Number of Quantities 


> 


omitted, as before noted inthe former ſort of Equations. 
Examples. As ſuppoſe 133 =117N— 43. Or 15q= 810N— 3ꝙ. 


6 
Lak 


In the firſt of theſe, ſquaring 2 the Half of 4, there ariſeth 4, which added 
to 117 maketh 121, the Square Root of which is 11; whence if 2 the firſt Half 
be ſubſtracted, there reſteth 95 which becauſe one Denomination is omitted, the 

Square Root thereof 3 is the Number deſired. ' + Yo FR CTY 
In the other 3. ſquared is 4, which added to 810, makes , the Square Root 

of which is 2; if then ; be abated, there remaineth , or 27, which is a Cube 

Number, and the Cube Root thereof 3 is the Value deſired. RI 


BE. e SES] No 44S: 81=117— 36. 
So the Rat being zz . Ep 
| | , = $108... | 
2 I in a ratwal 31. Affedted Equations of the third Sort, to wit, conſiſting of 3 Quantities in 
ns F - ww their natural Order, without omiſſion of any Denominations, and having their 
Be” be th leaſt Quantity joined with —, as 5 = 2 — N, have 2 Roots or Values, and 
| therefore are called Ambiguous Equations : For finding both which, the Rule is 
thus; Square half the middle Quantity as before, from thence ſubſtra® the ſmal- 
leſt Quantity, extract the Square Root of the Reſidue, and add this Root to the 
Half firſt taken for the Value of one, and take it away from the Half for the 
Value of the other Root : And either of theſe Numbers ſhall be as the Root of 
the Equation, and one of them ſhall ſerve to reſolve the Equation, as occaſion 
ſhall require; and which of the two is neceſſary, by the Frame of the Queſtion is 
directed. 1 8 8 ou | 4 
. For though no Number can have 2 Square Roots, or 2 Cube Roots, &c. yet 
one Number may have both a Square Root and a Cube Root. Yea, as before hath 
been ſeen, one Number may have ſeveral Roots of different Denominations, as 
64 hath'a Square Root 8, a Cube Root 4, and a Zenzicube Root 2. And ſo in 
Equations of this kind, 2 Roots or a double Value may be had, unleſs the Half of 
the Middle Quantity be equal to the Abſolute Number, for then is the Moiety or 
half of the Middle Quantity the Number ſought. And theſe 2 Roots ſo called, 
muſt be ſuch, as being added together, will make the Number of the Middle 
Quantity, and multiplied together, will make the Number of the leaſt Quantity, 
and fo may be found without farther Operation. e Mp TARTLE/T OR 
Examples, As ſuppoſe 15 = 12% — 32N. | | 
The Parts of 32 examined, are found to have no more to his Compoſition 
likely to this purpoſe, than 2, 4, 8, 16; but if 2 and 16 be taken, their addi- 
tion 18 will be greater than 12: wherefore 4 and 8 making 12 by Addition, and 
32 by Multiplication, ſhall be the 2 deſired Numbers. „ 
And this is agreeable to the Rule: For the half of 12 is 6, whoſe Square is 36, 
from which is to be taken 32 of the Reſidue; 4 the Square Root is 2, which ei- 
ther taken from 6 leaves 4 for the one, or added to 6 makes 8 for the other Root 


or Value required. | EG 
DE 4 16=48—32. 
So 13=125—32N, let the Root be 8 and S | 
Tj ſome Quantity But when the Equation of this ſort omits ſome Quantities orderly, there hap- 
omitted. peneth oftentimes but one Root in Integers, and not two: From which Root or 
Value, as in the others before, muſt be extracted a Root according to the Deno- 
minations omitted. Y, 
Examples, As ſuppoſe 15 3 2243 —135N. Or 13q=124—32N. 


In the firſt 12 ſquared is 144; from which if 135 be taken, the Square Root of 


the remaining 9 is 3; to which if 12 be added it makes 15, Which is no Square 
891835 | 2 . 5 ; 


Chap. W. 1 Reſolution of Equations. 


Number; but if 3 be abated from 12, the Remainder 9 is a Square Number, and 
hath 3 for his Root. 

In the other 6 times 6 is 36, er 32 abated leaves 4, whoſe Square Root is 
2; to which if 6 be added ariſeth 8, the Cube Root whereof is 2 for the Number 
deſired; but if 2 be abated from 6, there remaineth 4» which is no . Num- 
= nor hath a Cube ORE in whole N umber s. 


. 453 =245—135N | | $1=mar6=ig, 

; 4 IS08: | 
F 159=120— 32N 64 96— . * EI 3 
Becdüfe i in every — where an Equation ariſeth, it is to be noted, That 8 
according to the Suppoſition for Reſolution of the Propoſal, fo will the Equation 
be produced of the one ſort or other; and when Equations 'of this ſort happen, 
wherein is a double Valuation of the Root, the form of the Queſtion ſheweth which 


of the 2 Roots 1s to be taken, unleſs the 12 1 may be woy reſolved by 
both, as ſometimes i it cometh to paſs. 


Lueſtions wherein the fir fp fort of Affected Equations come to be reſolved. Ex. Where the 


firſt Sort are re- 


a 1. A Merchant buyeth 45 C. and 88 1b. of Pepper, the Tare is 12 ib, per Cent. Jolved. 
the Hundred coſt 64-1. l. and the whole 274 J. how many Pound is the Hundred Q0the Pounds 
accompted ? nin an Hundred 


Thus the Root bens 


nſw. 132 WU. 5 8 Lechs. 
Here ſuppoſing the Ba to be 1 25 the Tare abated makes itt Þ — 12. 
Ten as 12. 1* 12: : 452 +88. 93 PEO 
And then as 14 61 2: 4 4553 — 2 — 1088. 2975 2975 -— 29833 2 — 99694. 69692. 
| 112 * 
— EP 2 >” 
Wherefore 29 75 29 i 969} — 274. 
And 2745 =2975 - — 298374, ed. And 234 = 298543 — 69693: 
And 13 =129575 * 303. And 1 132 tb. 
For 2. of 12952; is 6425; of = 745” - ſquared i is 2 EI and 3034 
| * 
or 4227529 added is === $9629 59629884 te V3 8 is — A : 
13225 13225 115 
whereto Th added makes the Total - Tr or 1 32. 
Proof 5 5 
If 132 1b. abate 12 2 for Tare, then 1 C. ſhall be but 120 b. Proof. 


And as 10. 120t :: 45 Cc © 88th . 5480 tb. 
And as 132 15. 621 : 1 274 l. 


2. Two Men have Silks to ſell, viz. A hath 40 Ells, Fa Bgoz and the Silk of Q0f Silks,how 
A being not ſo fine as the Silk of B, he ſelleth in every Angel more by + of an Ell # ſold for an 
than B doth, and both their Monies made 42 Angels : now how much did each of 4% 

them ſell for an Angel ? 
Anſw. A ſold 3) Ells, B ſold 3 Ells for an Angel, = | | Reſolution; 


Here ſuppoſing the leaſt Quantity which is B, to be 1; 
Then mu 4 _ 1E ＋ Ell: and each whole Parcel divided anehy, 


0 120 
is for B 2 — = for 4 4 


1 IN or reduced ICT N 


And theſe ae Numbers Eclaring the Angels each Man received ; 


It follows that 32 T N + = Ti = 42. And reduced 1522 + = 42. 
And 3902 + INE 1263 1-422. And 1265 = N i | 
And 213 =584+15N. e 313 2 + 34 

Andiz=3. For z of 5: 22, ſquared Is IA, 1 or A added, 

is n the 73 whereof i ny 1X 5 to which 22 a id ed makes 5 As 3. 


7 : » 
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o Ell: Ea; Proof. oe Els | | | . „ 
A 3 or *) 40 ( (12 Angels. B 3) 90 (30 Angels. 
1 And 12 + 30 = 42. 17 
Ex. Where the Fe 


ſecond Sort are Lueſtions wherein the ſecond ſort of Affected Equations come to be reſolved. 
reſolved, 


1. Three traffique together, 4 putteth in Stock 14 J. leſs than B, and B and C | 
1 = oy together put in 148 J. they gain 42 J. more than their Stock, of which 4 taketh 
Arche, 60351. what was each Man's Stock and Part of the Gain? „ 

Reſolution. Anſw. The Stock of A 50 l. B641. C 841, Gains in all 240 I. of which to 4 
604 l. 37 33 J. C 1004-1. th. 1 | 5 | 5 
Here ſuppoſing the Stock of A to be 12; then muſt the Stock of B be 
Iz +14; and Band C making up 148, the Stock of C muſt be 134 — 1 13 

and all theſe three added, make 12 + 148 the whole Stock, which with 42 
more, that is 12 + 190, is all the Gains. ET eee 


Then as 12 + 148 I +190::12. h Gain of A 
And then 13.27 390Y 


12 + 148 =6035. And 33 3 + 6270% = 2000% + 2.96000, 
And 333 = 296000 — 42702. And13 — 8 * 
And 12 o | 


> BJ : hole = 0 ” 
For + of 7 5 18 5 » ſquared is BL to which 296000 % 9768000 


2 9 F 
„ 14262 TE 2 83 5 33 e 
added is OO the /3 whereof is 5 from which ; taken, the Re- 


mainder is =£ or 50. 8 
Proof. The Stock of 4 leſs by 14 than B; if therefore it be 50, that of B muſt be 


64, that is 50 ＋ 14. And becauſe Band C made 148, if B be 64, then muſt C 
be 84, for 84 ＋ 64 —=148 : and the Gains being 42 more than the Stock, muſt 
be 240, for 50 + 64 + 84 + 42 =2403 and then by the Rules of Fellowſhip, 
3; 4. 
If 198 gain 240, the Gain of 2 64 is 97:2 
95 „ F 
Q Hey Days 2. A Traveller hath a Journey to go of 2955 Miles, and the firſt Day he goeth 
Cone ö 1. Mile, and every Day afterwards increaſeth his Journey by + of a Mile as in an 


formed. Arithmetical Progreſſion : in how many Days ſhall he finiſh his Journey? 
Reſolution. Anſw. In 180 Days. | e ; 


Here are given the firſt Term of the Progreſſion 12, the Exceſs 4 and the 


Sum 2955, to find the Number of Terms; for which ſuppoſing 12, then 
ſhall all the Exceſſes or Number of Spaces be 12 — 1N, by which the Ex- 


ceſs multiplied,theProdudt is 2 7 55 the Sum of all the Exceſſes; to which 
the firſt Term added which is 12, or reduced to like Denomination 2, ſo 


will the Total be = 4 = the laſt Term of that Progreſſion , which gotten, 


becauſe « --@in +T=Z, the firſt 4 is added to the laſt Term N 


—— — — — 


and the Total N multiplied by 22, (ſeeing the whole Number of | 


Places is ſuppoſed to be 1 20 the Product is 5D , the Sum of the Pro- 
| greſſion. | 


$0 is . 2955. And 13 +174, = 35460. 


"$ 


CHIEF. Nd Reſolution of Equations, 
- oy 15 = 35460 — 172 And 2= 180. 


| For? L of 17 is 84. ot 1 EL pap to which e added, makes 142122 


4 4 
gk Square Root is 2 , from, whence 7 1 5 taken, there remaineth . 
r . 


: + : » » Lan. 1 5 4 mn 
92 a 47 8 r | 4 0 r 2908 Prove. We. IF : | Proof. 


1 * 


Seeing u 1 X Ba 2088. are given thereby, the kale crea in 5 ore ſſion 
tha 40; the bat of T the Number here ſought, | 1 " 


5 1. 3 ho 
6 . 2 « þ3X=T. That Is in Miners 
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4 


— r — 180. Sc 8 
| Pw $4 
+ = 180. 8 96 . 
* 
' | 
' 3 
( #4 61 4 
And eie £1 MMbeR.y == r $05. 


* Quefion, wherein the third Sort 7 Aﬀected Equatids « come to be OFT — Ex What tht 
a Sort are 
1. Two Numbers added together make 8, but added ſeverally, with hate: re- reſolved. 


ſpedtive Squares Jn Andes, 1. 1 945 what are n Numbers .f Nn. 


1 3 and 3. 5 Wa bn, what thy 


Here ſuppoſit Me one of the two Numbers. 8 ben 1 Is then muſt Ne, W be Reſolurion. 
= 2 Theſe with their Squares and Cubes are thus : 


„ Nunpeess 8 —- 11x: #7 
1 © Squares = fy ENTRY 2 
I: 05s _ 245 1 WP = 198 1 5 
Boy 85 "2 15 4 OS. 
3 10. 253 — 209% + 584. 
Total of both 265 — 208% + 584. 


——— —-— ti: — — . 


And then 265 — 208 1 194. And 263 = 208%, — 399. 
And 13 =84—1s5. 
For = of 82 ĩs 4, ſquared is 16; from whence 15 ſubſtracted, there is leſt 10 
whoſe Square Root is 1, which added to 4 makes 5, or taken from 4 leaves 3, for 
By Value of either Root ; both which are neceſſary to the Solution of ls Queſtion. 


bo | ten 
. 1 Proof. 
1&5; 
34149 ＋27 39. And Man | 
And 39 + 155=194 


2. A Man owed a Sum of Money, which might be divided into two ) fach Parts, Q of a Debt, 


that being multiplied would make 24, and their Cubes added e 280 : ai it wat. 
what was the Debt! 2 


Anſw. 10 J. Reſolution. 
Here ſuppoſing one Part of the two to be 1, then muſt the other be 24 
_ 
The Cubes of both which are, * 


5 | '# By Re 12 


i. BT 5 


_ . _ 
3 ” o . 1 N 
- ,: > 5 , = gt « 55 I ; I 2 _— 
— . — " LITE n n = 2 1 N A 2” Fl n * 28 
— —— — — — — — — — — — ———— _ 6 - 3 N * 5 r $ 5 - __ 1 5 2 2 
— — ͤ —— — —— = — I 3 8 N . £ 8 88 : 2 E 2 
2 ” — — — —— 1 L - 77 x On = < =o 
— 9007 HI eee , — hats — —ꝛ — . — 3 — GE —— = CE IE 2 = . 
— * — — — 2 — . 2 — — — = —_— 3 —— =, Dx - — — — — — 
8 — 2 . — 2 E ̃ — . —˙ 99 b \ 
— — * 9 —— — — — — — ry — _" . — — ww 4m naw l _ \ g - 
9 HT — — — - \ — — — - * — — — - 3 44 o Ln 
DOE IT — 2 8 — — - K 8 — — — — — = * — N — w_—_—_—_ 9 LO Yo? . _ - b 
m 3 bac TR — by — ＋ N E N er Pray Pa „„ N 2 8 —_— - — — — — > av — \ = _ — I l —_—_ —_— 
0 = - \ —_ 4 7 2 4 — — 2 
ä — 3 — — 3 = l 
—_—_ — = - - — » — 
— = =_ r = _ — — 


1 
ma! 
1 


— — — —— — 
3 —— mn TT — — — 
r — \ - =_ 
— — CITE oF 
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11 13. 10. 24.379, 1394 And 2 4 Bt added are 229113024 


And this equal to 280. Wherefore 13 = 2800 — 1 3824. 
AvndiS=4aas. : - | Ih 


* 


becauſe there are 2 Quantities omitted in the Equation, the Roots deſired are 


s and 4. 
Proof. | | | Proof. 5 
5 Parts. Debt. 1 Cubes. Sum. 
6 4-4=10. 6X4=24 216 +64=280. | 
Exc 8 the Queſtions wherein according to the Suppoſition, ſo the Equation happens te be of one 
| tering to the Joe's over: N : 
ry 1. A Number thought upon hath two Parts, of which the one is 4, and the 
* N other multiplied into it ſelf; and then alſo with 4 the two Products will be 117: 


what was that Number? 
keſoluioo. Anſw. 13. | EY oh 
Here ſuppoſing the Number to be 12, then 1 Part being 4, the other Part 


muſt be 1 — 4: This Part ſquared is 15 — $2 + 16. And the ſaid un- | 


known Part (that is 12 — 4) multiplied by 4, is 42 — 16; which added to 
the Square, makes 15— 42; which being equal to 117, makes an Equation 
of the firſt Sort thus: by 5 | l 
135 =4+ +117. Andi is. * 1 8 
For = of 4 is 2, ſquared is 4, to which 117 added is 121, the Square Root of 
which is 11, and thereto 2 added is 13, the Number deſire]. 
But if Suppoſition be made for the unknown Part, then if that Part be 12, 
the whole Number ſhall be 12 +4: And then multiply ing this Part by it 
ſelf, and alſo by 4, the known Part there will ariſe 15 and 4; which be- 
ing equal to 117, makes an Equation of the ſecond Sort thus: 15=117=4, 
And iꝝ , theunknown Part. 5 7 12 0 
For z of 4 is 2, which ſquared is 4, this added to 117 is 121, whoſe Square 
Root is 11; from whence 2 taken, there remaineth 9 for the Part unknown. 


OY 


117 Total. | 


Nel APY „ 2. There are 3 Numbers in Geometrical Proportion, the greateſt Extream is 2044 
what the Leaſt the leaſt Extream with the double of the middle Term makes 22: what is the 
and Mean. eaſt Extream, and the middle Term? 


Reſolution. Anſw. The leaſt Extream is 4, and the middle Term 9. 


Here ſuppoſing the leaſt Extream to be 12 : And becauſe the leaſt with the 
double of the middle Term muſt make 22, the middle Term ſhall be 
11-225 for his double is 22— 1, which with 12 is 22. Then becauſe the 
Product of the Mean multiplied into it ſelf is equal to the Product of the 
Extreams, the two Extreams multiplied, which are 1 and 20+, produce 
3:2. And the Mean that is 11—72, ſquared is 121-+{3-112 ; which being 
equal to the other, the Equation ſtands thus, 121+43—114=%z. And 
by Reduction 484+13—442=8iz2. And again 13=1252—484, an E- 
quation of the third Sort. And 14 ==4-. 

For + of 125 is 4, ſquared is 4; from which 484 that is *?, © abated, 

the Remain is , whoſe Square Root is .“; this abated from *=*, 
leaves £ or 4 for the Root deſired. And although by Addition of the Square 
Root to the Half, as in other Equations of the third Sort, that is 37 to 
„ another Root will be obtained, to wit :, or 121; yet cannot this 


Proof, | P 7 oof 0 
Parts. Whole Number. 7 ER 
4+9g9=13. One Part led into the other 9x 4 = 36 
| | One Part ſquared gx g9= 81 


. 


195 


— 


Chap.IV. © Reſolution of Equations. + 643 
de the Root intended by the Propoſition, becauſe the. leaſt Extream with 
the double of the middle Term was bounded to make but 22, when this Root 
1121 is much more of it ſelf. But if the middle Term be ſuppoſed 1 *, then 

becauſe the double thereof with the leaſt Term muſt make 22, that leaſt 
Lerm muſt be 22—22. And ſeeing the Square of the Mean 1, that is 13, 


muſt be equal to the Product of the two Extreams, that is 22 — 22 x 20% 


which is 4457—4072, there ariſeth an Equation of the ſecond Sort, that is 
13 =4457—4072- And.14=g. IANS bet 
For 2 of 407 is , whoſe Square is , to which adding 445, or 2, 
the Total is , the Square of 27; from which i abated, there remain- 
eth , or 9 for the middle Term. pod 1 00. ns 


Sas et wt | 72905 W 18 TY | Proof, 
= Proportionals 4. 9 203. N And + += 9 ＋ 9.55253; | 
Extreams 4 x 204 == 81, | Mean 9 9 = 81. 
Reſolution of Affected Equations, by A. Oughtred?s ay. | Reſdlution 0) 


Mr. Oughtred in the 16th Chapter of his Clavis, hath delivered two Rules for tis by Af. 


the Reſolution of every Equation, wherein are 3 Species or Quantities orderly aſ- Oughtred. 
cending, ſuch as thoſe herein already ſpoken to; and directs, that the Abſolute 
Number (being one of the three) ſhall be reckoned the Rectangle (or Product) 

of the two Magnitudes ſought, whether Root, Square, or Cube, &c. that is to 


ſay, fuch as is the Power of the middle Species. And in the middle Species, if the 


higheſt be Negative, the Coefficient ſhall be counted the Sum of the ſought Mag- 


nitudes, and be manifeſt of both. But if the higheſt Species be Affirmative, the | 


Coefficient ſhall be the Difference of the Magnitudes ſought ; and the ſame Spe- 


_ cies ſhall be ſhewn of the Greater denied, or of the Leſſer affirmed. 


And ſeeing (by the ſecond Chapter of this 4th Part in the Invention of Equa- 
tions it appeareth) that the Sum and Rectangle of two Magnitudes given, the 
Difference is given; or the Difference and Rectangle given, the Sum is given; 
and by the Sum and Difference the Magnitudes themſelves are given. So as Z 


and X given, A and E may be found by the ſaid Rules, thus by him ſymbolized. 


x x 2X A. 5 | 5 In 
1. 22 C /:429—E: GMG. Species by 86, 
| ; . A | | Ougtt d or 
> -* V. X -E: EZ) + IR = 1 1 hs few 5 


Theſe two Rules being the ſame in effect with thoſe before handled in the An- 


tient Coſſical way, for Reſolution of orderly Affected Equations, will need no Ex- 


planation here; and the rather, for that the ſame Author afterward, in a Tract 

of 28 Sections, or Precepts, hath taught the Inveſtigation of the Root of all forts 

of Affected Equations, as well diſordered as others, in one Method; which to avoid 

multiplicity of Rules, is chiefly to be choſen and followed. | | 
In this joint way of Work, contrary to that by Co/jicks, the Abſolute Number Difference in the 

or Magnitude is ſet ſolitary, and not the higheſt ; ſo as the three ſorts of Equa- Relation jrom 

tions before | , 


Set thus 3 =* IN. S 7 => N. 
are here Aq — A N. Aq ＋ A =N. A — Aq=N. 
And fo Aq — XA = E. EA ＋ XE KE. ZA — Ad = EK. 


The Reaſon whereof is, becauſe every Equation may, by Reduction, be brought The Number | 
to an Abſolute Number or Magnitude, which being known, is certain and with- 2 1 7 
out Fiction or Figuration, and ſo may be ſet againſt all the other unknown Parts _— : 
of the Equation. For it is evident in this Equation, | ; 

83H =10fs + 20353 + 400 + 31250N. Or in Species tranſlated, 

8Acc — i0Aqc - 20Aqq — 4o0oACc = 31250, that the eighth Part of | 

roſs + 20353 ＋ 400p + 31250 N muſt be a Zenzicube Number. And that 

203 3 + 400 + 31250N contain a certain Number of Surſolids : And alſo 

that 400Þ + 31250N, contain certain Zenzizenzikes. And ſo conſequently 

31250 ſhall contain therein certain Cubes, as may be proved, the Root be- 


ing 5. | = 


The 
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” 8 x The Subſtance of thoſe 28 Sections, or Precepts, ( ſave what concerns the uſe of 
r, Ougn 


of A ecke Logarithms, already learned) follows in order as the Author hath left them; the - 
Zquatios, Tranſlation whereof, with the following Examples, will be ſufficient, without 
Additional Illuſtration. . Fees: 651777 . 


x. To conſtitute 1. The manner of conſtituting an Afected Equation ;, Let there be taken at plea- 


[7770 e bet Pp 
ar le., ſure, for B, 33 for Cq, 163 forDe, 1255 for Fqq, 1296, 6% Neither is ita» 


terial, whether the Numbers are truly figurate or not. And let there be conſti- 
tuted of theſe Coefficients, a Surſolid Equation, according to the manner of the 
Analytical Table, (in Chap. 11. Figuration of Rational Species) im. 
Example. Lqc— 5BLqq + roCqLc— 10DcLq + FꝗqL = qc; which in Numbers ap- 
| pointing L(the Root)47,ſhall be 1qc—1 5qq-+160c—1 250q+6480E=1703047B2: - 

or omitting the Diſtinction of the Unciz ; For 15qq, ſay BLqq ; for 160c, ſay 
Caqlc; for 1250, ſay DcLq; and for 6480l, ſay Nr. For if L be 47, then 

ſhall Lq=2209, and Lc=103823, and Lqq=4879681, and Lqc g 229345007. 

The Practice of this Conſtitution. RD 


BLqq 239345007 Lge 
e ee, eee 
Cqlc = . 
5 160ͤ 103823 8 5 ＋ 1661 1680 
T7 DeLg 172761472 
1250 XK 2209 22761250 * BY 
| | 3 x IE... - x2 
eee N 


+ 170304782 Gqe. 
2. Ever onto 2. Count every propounded Equation as this now found. 
1 Ke oa g.  1qc—1594q-þ160c— 1250q+6480l= 170304782. 

a Or the Numbers changed into Species. 8 


Ic ELA -T C AL Del g f. Fꝗgl, t. 
How to aps And if there were more Species of the Affections, conſequently they might be 
more Atti. expreſſed by Hcc, Kqqe, Mqec, Necc, and ſo further. 5 


2. To ſearch out . 3- Of the Root I. there ſhall by theſe be two Parts ſearched out, to wit, A the 
the two Parts, firſt Side, and E the ſecond Side, or whatſoever is ſubſequent ; wherefore 
Example, | 


LA EE, and all the Powers of L equally to the like Powers of A E. As 
Lq=Aq+2a4E+Eq. And Le=Ac+3Aqt+3AEq+Ec, Cc. 25 
4. Heterogezals 4. In the propounded Equation, the Power to be reſolved 170304782, or Gqc, 
_ not to be added is a Surſolid, of which kind alſo are the ſeveral Species of the Affections; for He- 
or ſubſeradti#, terogencals cannot be added nor ſubſtracted among themſelves. 1 
2 bi 5. Wherefore in the ſeveral Aﬀections, 2 things are to be conſidered, The 
5. Iwo things to R | F154 FEE SY" Ty: 
| brcorſdered, Degree of Affection, and the Coefficent; as in 15qq, the Degree of Affection is 
(1) Tv Degree ſquared Square, and the Coefficient 15 Root: In 160c, the Degree of Affection is 
e # Cube, and the Coefficient 160 Square: In 1250, the Degree of àffection is Square, 


95 and the Coefficient 1250 Cube: Laſtly, in 64801 the Degree of Affection is 
5 Root, and the Coefficient 6480 ſquared Square: and hence ariſe 2 Conſectaries 
for Extraction of the ſingular Sides. | | 


6. Conſeftary 6. The firſt Conſectary is, if the Root 


of the Coefficient according to his own 
from tence. 


kind multiplied into the Degree of Affection, ſhall multiply the ſame Coeffici- 
ent, the Product ſhall be of the ſame kind with the Power to be reſolved : As in 
the precedent Equation, if the Side 15 multiplied ſquared - ſquaredly, be multi- 
plied into 15; and if /g 160 cubed be multiplied into 160 ſquared; and if 
 wvc1250 ſquared be multiplied into the Cube of 1250; Laſtly if /qq 6480 be 
mulriplicd into the ſquared Square of 6480: of all theſe ſeveral Multiplications 
ſhall ariſe a Surſolid Number. And this Analytical Multiplication is the manner 


of reducing every Coefficient to the Species of the Power to be reſolved, molt 
uſed in Extraction of every firſt Side. | 


7. From whence alſo moſt clearly appeareth, That if the Number ariſing of 


Example. 


7. Another Con- 
ſectary from the 


fb. the Coefficients, in this manner reduced and compared, be leſs than the Power to 
be reſolved, the Side thereof alſo is leſs than the ſide of the Power to be re- 


Therefore in this 
Equation 


ſolved ; but if Greater, it is Greater; and if Equal, Equal, 


Chap.IV. Reſolution of Equations, 645 
Equation 19c = 15949 + 160c—1 250q + 6480] = 170304782 3 or 170304782 Exaniple; $4 
+15 AT 160c--1250q—64801=i qc. If then the lateral Coefficient 

15, and yq160, and yct250, and qq 6480 be made Surſolids, they ſhall pro- 

duce four Homogeneal Species of Aﬀections, to wit, 7593 .., 3238. , 1450. 

oe which by Logarithms is molt eaſily done, and ſufficiently exact for the 
C l 3:30 FATE 


$ * 1,10205;999r3 12 
5551029, 9956  —3238.; 


ect., Coefficient Number | 
1) 2) 3)4) are the Dimenſions in the Coefficiennt. j 

e x 17609, 12591 BE 1 IC 4 

.. Baoyy-! eagle 40th 11 tt q 

.. ͤ . THOR Hs HIPPIE MEDI 1 M01. 50 4 TE PAT ct 1 FEATAE X i 
2) 2,20411,99827 160 C 4 

| 


=. _— — 
— - 


3) 3,09691400130 12504 : | tl | 

Fim ns, b ER 1 

5516151566890 T1450. 9 

Gs —— == = — — SPoTRBE ONT 0 . i 

4) 3,81t57,,60059 . 64801 |. | 

n 0,95289,37514 8,97 1 | 
 4,76446,875790 — 0581 | 


The Species being gathered into one Sum, according to the Order of their Signs 
among thoſe propounded in the Equation, it ſhall be, that | 
170304700 + 759300 — 323800 ＋ 145000— o58100=19c=170827100. 
which alſo in other Equations may likewiſe be done. App 
8. The ſecond Conſectary is, if the Power to be reſolved be divided by the Coeffici- 8. Ihe ſtcond 
ent, the Quotient ſhall be referred to the ſame Degree of Affection; that is, the Conſeftay. 
Quotient ſhall be the Side if the Affection be under the Side, or the Square if under 5 
the Square, and ſo of other Degrees: as in the former Equation, if 170304782 be Example. 
divided by 15, the Quotient ſhall be ſquaredly Quadratical; if by 160, the Quo- 
tient ſhall be Cubical; if by 1250, the Quotient ſhall be Quadratical; and if by 
6480, the Quotient ſhall be Lateral; wherefore not always the Quotient it ſelt, 4 
but tor the moſt part the Root thereof, according to the Degree of Affection, 
ſhall be the ſingular ſide to be extracced. . ) oo 
9. In ſearching out the ſecond Figure of the Root, this ought to be remembred, 9 What to be 
that according to the Number of Figures in the Quotient, the Degree thereof fas in finding 
ſhall be very nearly reckoned ; as if the Quotient conſiſt in one Figure only, it a N 
may be a Side; if in 2, a Square; if in 3, a Cube, GC. And if the Quotient ee 
exceed 5, or 50, or 500, Oc. it may be extended perhaps to the Degree follow- 
ing, eſpecially in the greater Affections: And thefe are the Laws of Analytical 
J 2 80 8 8 5 : : 
4 either in this ſort of Multiplication or Didiſion, ſhall there be need to run 10. Procted o- 
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10. N 
through the whole Power to be reſolved, with the whole Coefficient, but only to ly to the next 
the next Point agreeing thereto. -_ 1 "Point, | 
11. For in the Reſolution of Affected Equations, all the Pointings of the Degrees 11. wow tht 
ought to be made in the Power to be reſolved, as in other Figural Numbers; Numbers are to 
thoſe of the higheſt Degrees above, and of the Reſidue beneath. Alſo the Coef- be pricked. 
ficients, every one according to his own Kind, are to be pointed. The Points 6f 
the former Examples ſhall be Thus : 
tqc— 159g 4 160t— 1250 LGA = t50304482 Pe. 


12. And tegularly (eſpecially if the Coefficient be Negative) the Number of 12. Prints ts be 
Points in all ought to be equal. Wherefore if the Power to be reſolvetl have eh And void, 
more or fewer Points upon it ſelf than the Coefficient, ſo many Ciphers fhall be Places ſupplied 
ſet before that which is deficient, that the Points to both may be equal. And in with Ciphert. 
getting the ſeveral Sides, the Point of the Coefficient proper to that Side, is to 
be accommodated to the like Point above of Is Power to be reſolved ; Which ſhall 

| B | de 


646 Reſolution of Equation, Lib. IV. Par. IV. 
| de done, if the Unit's Place in the Coefficient be removed in order to the lower 
Points of the Power agreeable to his Degree. - LES 1 ae 
13. If the Coſ- 13, If any Coefficient be a Fraction, or Surd Side, let it be reduced to Integers 
ficient be « ff. with Decimal Parts. 8 1 +, 
ion pt pup 14. And if need be, ta purſue the Extraction of the Root in the Decimal Parts, 
Fo abr with adjoin as many Ciphers as ſhall be meet after the Separatrix, and mark them above 
Decinals. and below with Points in like ſort. ieee POE Seger 
15. The Table 15. The following Table ſhews as well the Diviſors as the Gnomons, for find- 
j the Diziſors ing the ſeveral Sides in Affected Equations; collected and continued out of the 4. 
and Gnommis. nalytical Table, before mentioned, And it is to be noted, That all the Species of 
Afonative and every Coefficient are Affirmative, if the ſame be Affirmative z but Negative, if 
Negative. Negative. | 4 75 928 e 
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For the For the ſeveral. following Sides to | 


0 
ek FEE. Mah + 2 4 1 8 1 1 5 
n 


firſt Side. eee WH | 
ag | 2AE . 
RBA-- BE. 
51 Ac 3A E. es 
BAq Bz AE. 
CA CqE. 
Aqq = 1 Fe 
BAc } . B3AqE > = 
AT |. IE oo; ee 5AEqq. Ege) 
BAqq | B4qacE. B6AqFq,. B4AAEc. BEqq. of 
Cqac } Cqzaqt. CqzAlq. Ce. 
DcA DAE. DEE. 552077 „ / 


16. Diviſorsto 16. The Diviſors every where are taken of thoſe, which are had in the Mea. 
Ae, e ſure given, diſpoſed and gathered together in due order, according to their Signs. 
did. 17. If the higheſt Power of any Equation be Negative, that 

17. Ambiguous Sous. . | | | 
Equations. 18. The firſt ſingular Side is drawn out of theſe Rules, taken from the 2 Con- 


EE Li 40 ſectaries in See, 6. and 8. EA | 
C1 ) When the (I.) If the Coefficient ſo far depart to the latter Part, that it ſcarce reach to 


Coefficient may the firſt Point of the Power to be reſolved, neither (alſo Analytically reduced) 
be neeltcted. make any great change in it; it may altogether be negle&ed, in Extraction of 
the firſt ſingular Side, 5 | os | 
(2)When der- (2.) If the Coefficient break forth in the fore part, and be Affirmative, it is 
ved into thecon- to be devolved into the Conſequent Points, until a Place be made for Diviſion : 
ſequent Points, By which Diviſion the Quotient found ſhall be referred to the Degree of Affection; 
which alſo in extracting the leſſer Root of an Ambiguous Equation ought to be un- 
derſtood, Re | 
(3)When Nega- (3.) But if it be Negative, and conſiſt of more Points than the Power to be 
tive and of nam reſolved, the deficient Places may be ſupplied with Cyphers prefixed ; and for 
. _ the: firſt lingular Side, the Root of the Coefficient it ſelf may be taken according 
to his kind. 3 
(4) When th . Cas.) If the Points to both are equal, and the Numbers differ not much in the 
Points to both firſt Point, both of the Coefficient and of the Power to be reſolved ; the Coeffi- 
equal, cient by his Root extracted according to the Species with which he is pointed, 
under the Point agreeable thereto, reduced to the Species of the Power (by Analy- 
tical x ſultiplication) may be added to the Power to be reſolved, if it be Negative, 
or takin away if it be Affirmative. For if Ac + CqA =De, then ſhall 
Ac Lc CqA; but if the greater Side of an Ambiguous Equation be ſought, 
the power to be reſolved may be taken away from the Coefficient reduced: for if 
CqA — c Dc, then ſhall Ac CA — Oc; then the Root of the Sum or 
Difference ſhall be the firſt Side to be extracted. And note that the greater Side 


of 


* * 5 * " n * " 
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of an Ambiguous Equation may be found ſometime by Diviſion, ſometime by Ex- 

traction of the Root of the Coefficient ; but for the moſt part by Reduction of 

the Coefficient. | - | | | „„ 5 
19. And by theſe Precepts diligently weighed at laſt, the firſt true ſingular 19. To fed the 

Side ſhall be that, which firſt of all ſheweth ſuch a Diagonal ; which together with F of the Side. 

the Coefficients (as the Condition of the Equation requireth) multiplie according | 

to the precedent Table, and all gathered together into one Sum, (diligent reſpect 

every where had as well to the Signs as Places) bringeth forth a Number not great- | 

er than the Power te be refolved, from whence it is to be ſubſtracted. And it is 

to be noted, that every Negative Number is leſs than any Affirmative, and than 

any leſſer Negative, as — 4 is leſs than 1, and than — 1 ; alſo that Subſtration 

changeth the Sign of the Subtrahend; as from 4 take away 6, therereſteth 4— 6, 

that is — 2; and from — 4 take away — 6, there reſteth — 4 4-6, that is 2; 

again from 4 take away - 6, there reſteth 4 + 6, that is 10;, wherefore in Ex- 

traction of the firſt fingntar Side, it is fo often to be tried until the true Side be 

found, which by the next greater ſhall' certainly be known. | 9 

20. In conſtituting the Diviſor for finding the ſecond Side, the Place of the 20. To grt the 

Coefficient multiplied into every Degree, onght to be ordered according to the Piviſer for the 

pointing of his own Degree, that is, the Place of the Coefficient under the Side 57%“ J % 

ſhall be diſtant towards the left Hand, one Place from the Point or Place of mY 

the fame Coefficient; the Place of the Coefficient under the Square, two Pla- 

ces; under the Cube, three, c. And to avoid Confuſion, it will be profitable, 

in the Reſidue of the Power to be reſolved, to diſtinguiſh thoſe Points alone 

which ſerve to the preſent Root to be extracted. 55 3 
21. Then the ſecond ſingular Side ſhall be thus gotten; Let the Diviſors of 21. To fnd the 

every Kind, out of the precedent Table, be gathered together into one Sum, and 1 * 

diſpoſed in due order, and the Reſidue of the Power to be reſolved divided by . 

all that Diviſor. For the Quotient, according to the Laws of Analytical Divi- 

ſion (if need require it) weighed, ſhall give the ſecond ſingular Side to be gotten. 

But in this ſearch oftentimes great Difficulty happeneth, eſpecially if the Aggre- 

gate of the Negative Magnitudes dividing, be almaſt equal to the Aggregate of 

the Affirmatives, (fo that the Diviſor may be leſs. than the Reſidue of the power 

2 8 ); which difficulty notwithſtanding the ſagacious Analyſt will 

eaſily avoid. 3 | 35 hs ER 5 

ny Let this Rule therefore be perpetual ; That the true ſingular ſecond Side 22.70 know the 

is. that which firſt of all ſheweth ſuch a Gnomon, conſiſting of the Complements * of the 

af every Kind, and multiplied Coefficients, as the Condition of the Equation re- 

quireth, according to the precedent Table, and all gathered together into one 

Sum, diligent reſpect had every where, as well to the Signs as Places; which Gno- 

mon may not be greater than the Power to be reſolved, from whence it is to be 

ſubſtracted: Wherefore it is often to be tried, until the true Side be found; 

which alſo by the next greater will moſt certainly be known. 8 11 5 

23. All the ſingular Sides after the Second, by Simple Diviſion, are moſt ea- 23. To get th 

fn | | other Figures E 
24. If the Affections are compounded of Affirmatives and Negatives, the %% _ 

Antecedent Precepts are to be mixt with Diſcretion and Judgment : And in the 8 

Sides to be valued, always the greater Affection ſhall be conſidered before the 

Leſſer. r 3 

25. But becauſe oftentimes above it is ſaid, it will be needful to try, which in 25. Two was. 

many- fold Affections, and where the Degrees are lofty, will be exceeding labo- 

rious, I will add here for a Cloſe, two Manners of eaſing theſe Trials: One by By Peyreſſton. 

Depreſſion, another by the Canon of Logarithms. But in both, if the Equation By Logarithms, 

ſhall be ambiguous, all the Signs thereof ſhall be changed. Here alſo is to be 

noted, that every Negative Number is leſs than any Affirmative, and than any 

Leſſer Negative. 1 1 

286. The Invention of the Singular Sides by Depreſſion: If the firſt Side be 26, vention by 

ſought, all the Points after the Firſt, in the ſeveral Species of the given Equation, Dibrſios. 

may be cut off by the Separatrix : Afterwards all the Species may be applied ro 

the Side, that is, depreſſed by one Degree. 


Example 


8 


8  Reſoluio of Epos. Iiib. IV. par lv. ; 


| Example 1. Wer 1 I. 199— 72C ＋ 2 3860ol= 8725815. This by Depreſion man be | 


made 104 238, 15 729=L) 872. 
Let A be 4, then ſhall 4) 872,5 (218,1 the juſt Number. 
And +64 ＋ 238,6 — 115,2= 187,4 leſs than the Juſt. 
Let A be 5, then ſhall 5) 872,5 (17445 the juſt LY q 
And + 125 ＋ 238,6 — 180, o 2 183,6 greater than the Juſt. : 
The true Side therefore A=$5 — 1, that is 4. PE. 83 


| y 4 1 8 
of g \ A 7 — 


Example 2. Example 2. of the Ambiguous Equation, 18 read, 


This by Depreſſion ſhall be made 19 — 32,5 =L)=— 4559. „ 
Let A be 4, then ſhall 4) — 45,7 (174 the 92 Number. c Ko 4887 
And 16 — 32, 16,5 leſs % +550 200.07 Hoi bent -- 
Let A be 5, then ſhall 5)— 45,7 - 9,1 the juſt Number. has 
And +25 — 32,5 ==7,5 greater than the BE. - | 
The true Side therefore A=5—1, that is 4. 


For the ſecond ik the ſecond Side be ſought, all the Points after the ſecond may be cut off i in 
of the Side. the ſeveral Species; Afterwards all the Species may be h to the e that ; 
is en by two Degrees. As in the firſt Example. 5 


194—72c+ 2586001 972581 5. This by Depreſſion ſhall be made | 
: 19+1)238600 — 721=Q) 872581 5. 1 
Let A be 47, then ſhall 2209) 8725815 Ges the u N Number. h 
And 2209 ＋＋ 507% — 3384= 3896 leſs than the Juſt. 

175 & be 48, then ſhall 2304) 8725815 (3787 the juſt Naber. 4 oft 10 2383 
And 2304+ 4971 — 3456=3819 greater than the Joſt: 25 5 cn 4 5H. 
The true Side therefore is 48= 1, that is 4). 55 
27% Omitted. 27. This being wholly about the Uſe of Logarithms, is omitted "IS 1 W : 


28. Example 28. This contains nothing but Examples, wherein trial is made by 7 


Logarithms. rithms. In which ee ny. the Points after the two fieſt are cut on hs 
Seperatrix. 


Example 1. 19q— nxc+ 2386001 =87A5815 the juſtN Number. 
Let the two firſt ſingular Sides be ſought. „ 
5 167209, 78579 —72 1 7 lobed 38600] 


88382577222 1,85733,24964 5,3777 4398 
G. 6,8839, 14316 $,01629,35737 1,67209,78579 


F nt 6,87 5; 7,04976, 82972 
| e TAS eee +-11214.. 


| And +4870... + 11214 . — 7475 —=+ 8618... leſs than the Jt: 


48 . 1,68124,12374 . 1 eee 5537769, 04393 
C. 5704372,37122 3504372,3 7122 168124712374 | 


. 6,72496,49496 6,90105,62086 7,05891, 16767 

+$308.. C —7962 .. +1453 . 
And ＋ 5308 + 11453 «= — 7962 ...= ＋ 8799... greater than the Juſt; 
The true Root therefore ſhall be 48 —1, that is 47. 


CI 


Example 


be. ö Reſolution of Equations. 5 


| Example 2. 162 22571= — 45744 the jſt Wins CT 


S3 


let the two firſt Singular Sides be our. 
48. 1,681 24,12374 | "I 217 - nee, 
C. $,04372,37122 425812412374 
71706 : | 1563 P $319405,89960 | 
Z And _ 18 56 3 =—457- Leſs than the Juſt (at leaft not Greater). 
49. 1,9019, 080 1 3,5 1281586 
C . 5,07 58, 82400 18901 9.60800 
+1176 . — 1596 - | $,20301,38386 


And # 1176—1 5 96 =—-420. Greater than the Juſt. 
The true Root therefore ſhall be 49 — 1, that is 48. 


The ſecond Side may alſo be found by Logarithins, Depreſſion precoing. 
As in Example, 199— 12 46. ,00q = 0897246256: | ns” 


This depreſſed fuaredly, ſhall be made 1q— 1246 =0@). 85 972, . 
The two firſt Singular Sides may be ſuppoſed. | — 


T7 

©" "= 

N My 3 
"Y l 
"oF iy” 
1 
4 * ! 4 
i 14 
5 yy 
s 1 
1 
= 
4 $4 

* x : 

* 1 1 4 
'E 
7 7 
1 Ny 
: l 
Ro. is 
, 'S 
is 
1 
4 
F 9 
1 
o q ! 
ö (ot 
[| 
iis 
* 1 
; " 
. 147% 
6 1. . \ 
1008": \ 
4 
, f \ ra 
(LS 
: 181.8 
. i» 
4 1 
I N 
bi 
7 
9 1 
I . 

4 3 L 6+ 
5 j b 
_ {Rs 

©, lb Y 
þ 
"Te! \ 
29 111 1 ng 
77 9 
z ; "n 
41101808 
ry 
| 
* 4 4 ! 
l i Fs 
5 i a 
ys 
1 Ny 25k \ 
þ "IF q 
x 1 ry 
; 4 t 
ö 
e 4 
1 
2 ! 
1 * 
. 
+ 7 
4 8 
1 + 
y 1 
4 TH 
p 4 
g i191 b 
4 36 Y 
10 1 
k ul 
s fn { 
MAG | 
4 ; 1 } 4 
0 ©; y l 
1 
ii 
i | } . 
: „ 
f o 
_ 
| 10 4 
i } H 
3 
4 
' 1 
bf 
1 (Wn 
By 020 
11 PR 
1 * 
C | 11 \ 
4 
114. 
1 
' = 
34] 1 A 
. *p . 
4 
5 J 1 b 
4 ” 4! 
1 N 
: j it 
4 11 
i ., 
; M 
. Mi 7 N 1 
3s 3 
B61 
* 1 1 
ih 
* 31 y 
1 1 45 
4 * 4 
Ui o 
r 
1 } 
wif: 
i HM . 
| : 
=—_ 
o 4 1.4 
f * 
: 1 1 4 

e 

' . 15 
N 
-_- . {+ ( 
[ 161 | 

. to « 


1 
fü 

1 
; 
I 
1 1 
i 


34. 1,53147,891790  38972,6 F 8 
Q . 3,06295,78340 OO 3406295,78340.. 
+1156 _ Value 7,76 0 o,88996,c 04733 The Juſt: 
And ＋ 1156 —1246=— = 90. Leſs than the Juſt. — 
36-. 1, 55630, 2508 8972,6 3, 95291, 83073 
Q. 3,1260, 0 1 233211250. 17 | | 
+ 1296 Value 6,92 0,84031,3 3057 * The Juſt þ 
0 And + 1296 — 1246 = +50. Ortaderithaothe Jul. | 


; 3901 936 


Upon theſe Examples, in the 26th. and 28th: 1 the Rds 3 ere Notts of tht 
wards hath added ſome: Notes of Explanation; the Subſtance whereof is thus: 4th. 


That is called The juſt Number, which ariſeth of the Application of the Power what called the 
tobe reſolved to the Begree of the ſuppoſed Side, by which Depreſſion is made: jaſt Number. 
For this is the Meaſure to which all the other Species duly gathered together, ought 

to be equal. As in the firſt Example of the 26th ch 1c ＋238 16—7,29=L) 

872,5- If for the firſt Side be ſuppoſed 5, it Kalbe that C. 5. . 238,6 7,20 | 

5: — * 5 divided by 5; that is 12.5--238,6—(7,2 * 5) 180, to wit 183,6 to be 

equal to 174, 5 the Juſt. But it is greater, and therefore the true Side is leſs than 


5 ; therefore let 4 be again ſuppoſed; and make trial whether C:4: ＋ 38,6—7,2 
Q. be equal to 87255 divided by 4a. 


But leſt in theſe Examples, as alſo in the folloming, theſe T rials be taken up Monitions, 
by chance, it muſt be admoniſhed, 


1. If the Homogeneal Power of the Extracted Root, exceed the Power to be I, Motition, 
reſolved; or if the Magnitudes increaſing the Power to be reſolved, exceed them 
which they leſſen 3 The true Side A (for the moſt part) ſhall be leſs than the 
Side extracted, but otherwiſe greater : As in this Equation. | 


I c4-26 OOO = 809 3 71 3 


1809 (4 The Side A. 
26,0 Cq. 


We is 5, in 26 is made 130, taken from 180, there reſteth 50, C:3 T: which 
is leſs than 1 80; wherefore the true Side A iis greater n 


8 C 2ly, 


N a i Ty Lib. W. par W. 


2. opinion, 2hy. If the Diviſors under the ſame Sign with the Reſidue of the Power to be 


reſolved, exceed them which ate under a diverſe Sign, the true Side E (for the 
moſt part ) ſhall de Loney Le the 99 but otherwiſe * : As in this 


Equation. 


15681 — IC =2i952. . 


The A. alſo happeneth i in. Ambiguous Equations, when the Reſidue of the 
Power to be reſolved 1 is Affirmative: As in this Equation. 


7 1 be 67681— 1C=214273 - 


The Work o ye 
6.23 5 DM wh | ws . 1 id . - bc . 
21952 (28 Thetwo firſt Sides. 214 | 273 (47 The 2 firſt Sides, 
1 68 C 6.2567 68 0d 
—8 Ae. „ Ac 
3 „ 
223 36 Subtrabend. 206 72 | Subtrahend. 
— —3A e 
—1 26 — 4 "hp 
+1 568 Cq + 6 268 C 
=_ 358 Dijon 5 5 1848 | Droiſor. 


The Sign R is —3 Bat 4+; 26 is wy 
than + 1,568. Wherefore the true 


Side! E is s greater chan the Qpotient | 


- — 2 
* * * D 
* + 
o 


af * : 3 


The Sign is +; But the Diviſor out of 
the De _ of the Side A N egative, 
zs leſs than the Coefficient Affirmative 
Diviſor; that is — 4, 92, is leſs than 
, 76 8. | Wherefore the true Side 
E ſhall be © Srearer than the Quotas 


3. Morition. 3h. if aſter theſe Monitions ſome Doubt r remain, trial by 5 ſhall be neſt ft! to 
2 begun; and from thence Inquiry to be continued by odd Numbers: Or the 5 
ſame may be done by Depreſſion, or by Logarithms. | [ | 


16 Examples e, Te other Examples of the ſame Author, with be Notes thereupon. 
the ſame Au- 
thor, and his Ex. 1. 1q4c— 15qq + 160c — 1250q + 064801 = 170304782 
Notes thereup3n, 


That is Ap — BAY + CqLe- — l 15 8 Gqc. 


I 703 


— 


43 ; 
Nn, 


N i 'S ; |; 4 4 0 4 1 ; . | BOS | J 6 $ 
Chap.IV. + eſolution of Eg 
i 5 93 * ; * f : 3 2 


RES Sf oat 3 
1703 [04782] ( 


—355 | $6465] _ 2 
978 | 05582 | Subtrabend, : 


In this Example /qc1703 is 4+, by Set. 18. Rule 1. For as it appeareth ou 
of Sed q. there is not made any notable Change in the firft Point, by the Coeffi- 
cients analytically reduced; wherefore the true Side A ſhall be 4. 
The true Side E is leſs than the Quotient 9; becauſe the Diviſors under the Sign 
＋. (which is the Sign of the Reſidue) exceed them which are under the Sign —. Exam 


atv vx GE Ä ¹¹ꝛüA neee 
2 - 


6 52 


Reſolution i Epi.) 


Example 2. 
10 + 420000l = 24765171 3 
That is Lc + Al. De... 


247 651 713 (417 1 — 
— 8 9 = ere 
168 | 000 o 9-6 IN 


232 | 000 S- Subtrabend, | 


R 15651 |713 
4 3 -3Aq 
12 1 3A 
2 © 


oo | @q 
9 120 00 D r , 


48 
12 
Pd 

435355 

9 12100 eb 

8 | 
504 3 3Aq 
r | 23 3A 

420]000| Kg 
925 | 33? | Diviſor. _ 


2 | 940000 ᷣ CoE 
61530 713 Subtrabent.” 


” 
Dee 5 


In this Enns f 7 


42) 247 (6—, by Sec. 18. 5 2. For 


42 reduced Analytically by Se&. 6 and 


J, it is made 252, greater than 247 : 


And the true Side A is leſs than 6, be- 
cauſe C:6—; exceeds 247, 6. 


9 


pep fan | Example * 
ic . 10 = 24761 7936 
Tat! is Ern Dc. 


Lib IV. pW. l 


| (477 
B 4. 
Ac 
107 BAq 
225 Subtrabend. 
105 | tf 3A | 
| _BaA 
N | 3 B 
Diviſor. 75 
81056 Ba AE 
J %% | BEq 
13 777 | Subtrabend. 
K 9 420 236 
| 3043 | 3Aq 
503 | 8 I. 123 3 
13825 74 | B2A 
"11332 | 277 Diviſer. 
1 
313301 | 3A E 
6032 60127 | 3AEq 
| Fes} Ec 
; $1780]18 | B2AE 
— 1 491343|_BEqQ_ 
91420 236 | Subtrabend. A : 


In this Example 


10) 247 (24 +=Q;5—: by Sec. 18. 
Rule 2, But 10 5 250 C 247, 6 by 


Auen i, 


Example 


| Chap W. Gela of Equations. 5 0 653 
2 anke 4 Example 5; 9 5 
100 — — 44299009) = ated 1 194 — 1246009 = 089726256 : 


» 


That i is 14d — Del. = Faq ©] Thati is Lag = - CqLq= Fqq. 
„ 2225 2586 (354 ©, © 


8973. 6256 | (354 


—=+4 By: fb) . — De 8 e Ne 4500 — 6 26, OH — 
„„ TTT | aq 
—132 , 8970 15 | —DcA e dad 


31 | 8970 15 Subrabend. | |= 31]1400 | |Subrrabend. 


IR 32 0372 6256 


LS TIE Tt; 
[> le | 7|4760j0 |—CqzA 
1 | I 246 0 a. 2 
— 5 | 6006 0 $805 5.0 
| 42... Diviſor. 


W | 4AG>k_ 
22 + þ- 13150 | 6AqEq. 
>t wed 11500 A4AECGC 
— 


7 1 5 
3150 %% |—CqEq ; 
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> 4 \ 
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1 [84 
THE a 
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4 
Ai 
H 
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"3! 
n 1 
Ii 4. 
i. q 
but } l 
"188 
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EC 


. 
S — 
= Wan _— 23 
— — 
— o! nr ns 
r 


— ———— Int 
—— — — . 
_ n ts, >, 
by — 
= —— 
* — — — — —— — 


ih: 


6 86 | 4AcE 
: ; - - 1176 0 | . 6AqEq 
6 8 960 4AEC 
Fps 246F- :. EA 
＋. 284 9856] _ 
34888 0 |—CqzAE 


|. + 3 4697. 6256 \ Subtrabend. 


; 4 c 


In this Example, 1 P In 4 Dn F : 1 
yca4.,3 is 3 + by Seck. 1 Rule 3. 912,4 is 3 y Se, 1 Ride 3. 
(CRM the true Side A is 3. Tet Wherefore the true Side A is 3. 
The true Side E is of ban the Quo- The true Side E, is leſs than the Quo- 
tient 8— by Monition 2. | = tient * by Monition 2. | 8 


1 * "ge 
d 8 8 J 
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3 x e ? , 
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SF | \ 
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3 ge 
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NH ä Reſolution of Equations. Lib. V. Par. IV. 
ow | Example 6. 2 Example 7. & 
199 — 340c= 621066096 1404 — 7710800dl = 085530576 
That is Lqq — BLc =Fqq- hat is 14d — Del. = F g 
wt 0 6 : * * - . | | 
_ 6 2108 | Gogs (354 : 0 85530576 (426 
— — — = 1 8 
— 3 40 | — —B_ a _—_ 17 1080 OO — JC 
+ 81 FT 7... 1 356 . 
— 9180 n | —308 | 4320 oo | —DcA 
— 10 80 __.. .| Subtrabend. 5 — $2 4320 oo | Subtrabend. 
R 17 9106 C | R 532873 0576 
10] 8 +1: AC. * 2516 4Ac 
54 6A 18 SA 
. 16 44 
[1 "> Lb 3 26 | 576 N . x A 
9| 189 | _ |—B3Aq — 71.7108} S | —Dc __ 
3060 | | —B3A ' ＋ 18] 8652 | 000 | Diviſer. 
A 8 - 235 —— 5112 |  4ACE 
——9|489gjo_ | __—— 21% 6AqEq 
L | + 1 $626 vet. WA Diuiſor. = 128 | + 4AEc 
13 30 SEA 5516900 
J 5 1 5 16 ct 
45 | 900 —B3AqQE 2 — — 8 
7| 6500 —B3AEq | 28635 2 | 4Ac 
= Ec 105184 5A 
r 
+ 1588750 Subtraben l. . X 
R 18231 [6096 | p 
1 | 7150 3 _ — | ＋ 2 2039 . —— 
| 73]50 6Aq 171781112 x 4AcE 
1 1140 44 381024 6AqEq 
= 11] 7223 | 640 " Foe | "99 —4 a yon : 
1] 2488 [00--4==BaAq” r 
2 35 | 700 7 | | 4. — 0576 
340 | —B — 41264 8000 | —DcE 
—_1| 2530 | 7340 5 | + 1315393 0576 | Subtrabend. _ 
S RT erent vente 
6 | 8600 Jo |- 4A ͤͥ ZM; 
111760 f 6Aqq 
81960 | 4AEc 
| — + $56 EA 
+ _$ | 9784 | 856606 
4 | 9980 | 00 | —B3AqE | 
571 | 200 | —B3AEq 
| 2 | 1760 | —BEC 
= $] oxgypar60 pit i 1 
＋ 1 | 9231 | 6096 Subtrahend, | PE TIER 4a 
ho 2 at A Far 98 3:4 ſqua- eh | = this Example. 
red-ſquaredly, multiplied and encreaſed 6, 2, is c) is 4, by Sed. 18. Rule 3. Where- 
made 140, QQ: 3 + Seit. 18. Rule 4. Where- . i 5 
fore he us A. fle true Side E is lefs fore the true SIde A is 4. 


than the Quotient 9—, by Monition 2. Example 


ChapaV. 


Example 8. 
32601— IC= 46577 8 


That i is CqL — — Le=Dc.. 
An ls Equation. 


46 ; | obs The greater Root. 


— 7 | 720 
eee rm ah 4 


7 1 
Subtrabend. 


- —— 


— 


| | 


2 FF — Snag : Ln AA 2 


Ir n this Example, 4 


5432, is 5,65 in 32 is made 180,8. lack: 
ing 46, 5. there remaineth 144.C: 5 * 


by Sec. 18. Rule 4. But 144 exceedeth | 


46,5. Wherefore the true Side A is leſs 
than 5 by Monition 1. | 
The true Side E is leſs than the Quo- 


tient 1 0, by Monition 2. 


Reſolution of Equations. 


Example 9. 


32001 — 10 463577 


That! is 
The we Ambiguous Equation. | 


577 | 


CqL—Lc= De 


(15,7 The leſſer Root. 


1 
— 1 
05 | Dzviſor. 


. 
＋ 1 745 | 107 | Fabtrabend. 
R {206 [893 | ooo, & c. 


In this Example, 
The Solution is moſt eaſy by Diviſion; 


according to Sec. 18. Rule 3. 


# - o 3 4 "- 
G 4 2 2 7 — * „ — * n 
e — uh ** weed 4 dts: ns AS . 
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Seſhrb f Equations: 


Example 1 0. 


54 — 10 15254 


That! is BLA — Le = De 
An N Eguation. 


43 


f | 1203 23:2 5, Of. The leſſer 
13254 ( The greater Root. — 254) en Root. 

— — SS — — "IE! — | 8 bs 
r 1 78. 
„ I br 
284% BAA FE 
+20] 8 Subrabend. - | —+13 3 Subtr abend. A 
»— 10 = 4 3 — 1 5 
48 | —3Aq | 124000 -. —3Aq 

12 222 T N 5 80 [IA 5 
— 4| 92 — [+ 12006 , 6: | « 
4|24 | B2A  :* $5 21 12400 þ FRE 5 
. — . . aBdy- 
0 . 212052 N 
91199 30 Dreiſer. SET 
. ooo —3AqE © 
| 11500 —3AEq-- 
788 81 c eee 
e 
Ke | 106 000 BZ AE 
1 | — 1325 |. BEq 
— TS 1061325 
— ———— e , FE. 29 
Wee STE” . Pl: oo 2 
In tis Example, In this Example, 


#2; 5: is 1255 Hcking 1 3, there tet 
eth 112, C: 5 by Seckion 18. Rule 4. 
But 112 exceedeth 7 3. Wherefbore the 


true Side A 1s lefs than 5 by; Ait r. 


The true Sas E 1h oa: 


tient 12, 1 eee 
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e þ # | #224 Woo} 15 2 8 | Qa a 4 
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Ball atis XA 2407 al 
NN va 4 too Moti i 101381082 511 1 
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Lib. W Par I 


Example 1 of 1 
5 
354 1 13251 
That is BLq— ic Dc. 
The ſame Ambiguous Equation. 


The Solution is moſt eaſy by Dow 70n, 


according, to Section 18. Rule 3. 
| e210 IIS. of eilt! 481 

5 a * — r *. 

"293 of 4 9.09 i 3 100 ci L 1 21 8 As; 
95 — IND _ _ "% Tx 

* 7 EI EI is 21912 7,0 B68: 
q 3539929 Pa! FH 2 aha 1 þ 2 ob 1 

213! 21 A8 obie 1114 9005 910101 2h 
1 N TIE 1 1 
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eil ad nent 1 21 
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GUT 3 28 
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Example 


Chap. IW. 


n 1 Fob. 


deln, of Equations, 


 60034l — 1c = 1 023768 . 


That is 


|= 


Ca, — Le =Dc. | 
An 1 Equation. 


(236. The greater 


— AC 
_CA _ 
Subtrabend. 


—— 
N arti. n — amen. 4 
—_—___—. 
* « 


p=—_ 


— 


| See 


Root. 


In this Example. 


6 is 2+, in 6 is made 12 lacking 1, 
there remaineth 11, C: 2,5 by Seck. 18. 
But 11 exceedeth 1; where- 
fore the true Side A a little leſs than | 


Rule 4. 


2+ by Monition 1. 


The true Side E is leſs than the Quo- 


tient 5- by Monition 2. 


4 
2 


. 
— 
3 
* « - . 
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Example 13. 


600341 — 102 1023768 


That i is CaL— Lc = 


De. 


The ſame Ambiguous Equation. 


TE | WARNR 


K | N oy 


Aru 12 [144 | | 
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© 
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* 


t 
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Tone | C17. 1. e. The liter 
768 hs Root. 


— 8 —— — — — 


3 | a 
Ac 
A 
34 Subtrabend, 5 
428 
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. 
Subtrabend, - 
oo 


by + 
5 


87 21 


— 1 — ů 


7 Dif. | 


—ͤñ—bü —— 


ooo, &c. 


In this Example. 


The Solution is moſt eaſy by Diviſion, 
according to Section 18. Rule 3. 


Subtrabend. © 
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Example 14. 


I -A 38500872 581 — 
That is La-. Dela 


37808625 5 7056 (7,6. 


— 7122 — =p 
+ 233! 600 | Dc 


R 122 9815, 7056, 
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4 | Q 
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| 179 2— —_— : 4ACE 5 
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= Y e OE cnt wi AC 
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— 1 7698 l; 808 Br. 1 


* 10 7199, 7056 7056 | Subtrabend. 
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** * 1298 
o 
. 8 
#1 * 


In this Example, 
QQ:7.,2: i- 2687; and e238, 6 is 6, 2, 
whoſe QQ is ＋ 1480. Then — 2687 
+ 1480=—1207. This added to 972, 
giveth 2079, QQ:6-+: by Sec. 1 8. Kule 4. 


And becauſe - 2687 to be added, is grea- 


ter than , 1480 to be ſubſtracted, the 
true Side A ſhall be leſs than 6, by Mo- 
nition 1. The true Side E is leſs than 


. Re 1 olut ion 4 Equations. Lib. IV. Par. IV. 


15. 


30. — IC 1,258640782100, 


T hat 1 is -e be. a 


1,258 640 782 100 ole de 
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In this Example, Og 
een the leller Root of the Ambigu- 


ous Equation is fought, the Coefficients, 
alcho reduced, hinder not. The Analy- 


ſis ſhall be made by Diviſi ion, according 


the Quotient 9, by Monition 2. 


| to Sect. 1 8. Kule 1. 


Ex- 


1 


I 


PTE 
On K 
of 3 

— 


Reſolution of Equations; 


| Example 16. 


iqe 3c 51.1, 1471528727094. 


That is Lqc — CqLe + FqqL=Gqc. | 
| 28727 | 02092 | (0,2437 The Subtenſe of 14 Degrees: 


Es | | 
„ Fr | —Cq 

WE P — — 
32 | | Aqc 


— |=&Eqac__ 
Subtrabend. 


— 


5Aqqt | 


Aq 

i 

. 
29120 E ee ee 
© | Subtrabend. 

— OS 


17135 162624] | | 
60 10302092 &c. 


The farther Diviſors and 8 1 
the other Figures of the Rqot after 24. | 


In this Example, 


The Author's Note being the ſame with that on the laſt, needs not be repeated 
here; nor yet his Rules for the Geneſis and Analyſis of the Six Binomials, Chap. 16. 
of his Clavis, as being more proper for Trigonometry than Aritbmetick. Where- 
fore having now waded thus far into the Deeps of that Curious, but Myſteri- 


ous Mathematician, 
deſiſt : for whatſ 


ligent Obſervation, and often Practice. 
The mention of Side for Root in the Sections, 


OE 


as to untie the Knots of Affected Equations, it is high time to 
ever may ſeem to be omitted, the Ingenious may ſupply, by di- 


Sums to be ſubſtracted, may in like ſort be gotten for 


and conſequently Lor I, for La- $ide uſed for 


tus the Side or Root, inſtead of A the Suppoſititious Root in the Examples, being Root. 


frequent in Species, needs no Memorandum; So as a'Qyeſtionor two bel 


. 


wherein 


ng added, 
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660 ny: & Reſolution 'of Equations. Lib. IV. Par. IV. 
wherein Affected Equations will ariſe; as well all this general Survey of Equations, 

as the whole Review of Arithmetick, may be ſhut up together. 2 Sn” 
Q.0f a Nn. 1, There is a Number, whoſe Square abated by 16, and the firſt Number ang. 
ber, what it ®. mented by 8; and the Total of one ei OP by the Remainder of the other, 

will produce 2560: what is that Number / 

Reſolution, Anſw. Twelve; For the Square of 12 being 144, leſſened by 16, leaves 128 z 
this multiplied by 12 and 8, that is 20, produceth'2560. , 


The Work by Coflicks. - LS | | 
Suppoſe 12: Then the Square is13, abating 16, the Remain is 15—16, And © 
the Number increaſed by 8, is 14, +8. And 13 —16x12 + 8, makes 
19+83—164—128=2560, And by Redu8tion, 19+85—162=2688, = 


1 


— B16, C8. D 2560. Suppoſe the Number A, then the Square is Ag: 
And from thence abating 16, leaves Aq—B; and to the Number adding 8, makes 
the Total AC. Then multiplying Aq— B into A + C, there is produced 
Ac + AqC - BA — BC, which are equal to D. „„ e 

And by Reduction, Ac + AqC— BA =D + BC. 

Or ſet after the other Mode, Lc + BLq — CqL = Dc. 


> The Reſolution, 
ic + o8q - o == 2 688 024 Rot. ©: 7 
>| mm. 
— [16 |-0q_ 
: | 8 : Poe Ac 
=" 116 |—=Cqx © * 
+1 | 64 | Subtrabend. 
R 1 O 8 Ng | 1 
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Fd l 116 Bz A 
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12 3AE R E 
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32 B2AE 
32| BEN 
Ir 080 | © CEA 
01 C E 
: Fe "SELF 1 | 048 | Subtrabend. 
4:7 — — Ee nm earn 3s oe — 1 
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Q. Of Fat if. 2. Suppoſe out of a Fat of Wine of 360 Gallons, be drawn out a certain 


Wie — Number of Gallons; and as many of Water as were drawn out be put into the 
er, 


1 Fat; and the like be done the ſecond and third Times, and at laſt there be found 
at a tim, to remain in the Fat of Wine (beſides the Water mixed therewith) 2083 Gal- 
o . 8 Fl 

lons: how much Wine was drawn out at each time? 3595 


Anſw 


Chap. W. .  Reſoluim f Equations. = 661 
Anſw. Sixty Gallons : As may be tried by Alligation, and Tripled Proportions, in Reſolution; 


the Second Part of this 4th Book ; and by the Mean Progeriouads in the third part, 
where a like Queſtiof to this is reſolved. 


To the Reſolution, 2 Proportionals gotten (that i is 1 leſs than the Draughts) 
between the whole Quantity 360, and the Remainder given 2087, and let B be 
Pp and D 2087; z the Proportionals in Species ſtand thus: 


D. ycBDq. y/cBqD. B. 
Then ſuppoſing the Draught ſought to be A, it ſhall be that 
A=B—y cBqD. 


And b exalting (as was [ſhewed in Reduction) the plain Species to an nal 
| Power e with the other in this Equation, BA ſhall be 1 ded. oy 3 "F 
ITT ſo Bc — 3BqA + 3BAq— Ac =BqD. a 

Tranſlated Ac — - 3BAq 115 3 BqA= = Bc— BqD. 
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Several of the „ Queſtions i in this Cha pter reſolved by ions, fall under ſome Prisf of the 
or other of the Rules of Proportions disjun? or continued, before handled, where- ee 
by the Truth of the Operations here Hh be tried. But "if not, the Reſolution of the © 
Equations, both by Cofſicks and Species, where both are uſed, evidence the Truth 

of both Concluſions by their Agreement. And where 4 Affected Equations are re- 
ſolved by this latter Way of Mr. Ougbtred only, the Reſolution agreeing in all 
things with the Tenor of the Queſtion, 1 is as in all other N a Proof ſuffici- 
ent of the Truth thereof. | 
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bers of 3 ſorts. 


Digits. 
Whence ſo 


Articles. 
NMixt. 


Properties vf 


the Unit. 


Of 2. 
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AN APPENDIX 
2 bins LIB os 7 — —— 
Properties of ſome Numbers. 


L Abſtract whole Numbers being expreſſed by 9, ſignifying Figures and 
the Cipher, (as in tke Beginning of this Treatiſe was noted) the Num- 
bers made up thereby were divided into three Sorts, Digits, Articles, 
and Mixt Numbers, of all which ſome peculiar Properties may be obſerved ; but 
leſt it prove tedious, Content ſhall be taken with the firſt 12. 
A Digit is always wrote with one Figure; of which there being 9, with the 
Cipher o, makes up the firſt Article ro, the Number of the Fingers in Latin 
known by the Name of Digiti, from whence the 9 Figures came to be called 


; Article hath always a Cipher in the firſt Place. 
And a Mixt Number hath a Digit there. | 


One, Though ſome differ about its being a Number, yet all agree it is the entire 
Foundation, and the Root and Meaſure of every Number, every Number meaſur- 
ing another ſo many times as there are Units therein: For every Number, whom 
beſides the Unit, no other Number meaſureth, is meaſurable by no other than the 


Unit. And as 1 is the Foundation of Number, ſo abides he firm and unalterable, 
He neither 


he cannot break, nor will be broken. by others, but nemains whole. 

multiplieth nor divideth, nor will be muttiplied nor divided by himſelf; if he be 

ſquared, cubed, Oc. he is ſtill no more than r. e 
Two, The only even prime Number (all other even Numbers being compound) 

meaſureth every even Number; and is the only Integer that multiplied by or ad- 


ded to himſelf, makes the Total equal to the Product; for 2 and 2 is 4, and no 


more is twice 2. He is ſometime call 


is ſomet ed the firſt Lineary Number, becauſe a Line 
is bounded with two Points thus —“ ** . 


Of 4. 


Three, Is the firſt Simple odd Number made by Addition of Units, and not by 
Multiplication. and the firſt that multiplies an even Number to make the Product 
even, and an odd Number odd,: As twice 3. is 6, and 3 times 5 is 15. It com- 


poundeth and meaſureth every Number, whoſe ſeveral Notes taken by them- 
ſelves, and added to themſelves, are numbred from the ſame Ternary; as 


39 - 54. Cc. It is ſometime called the Muſical Number, becauſe the third Con- 
cord is the Chief in Muſick : Sometimes it is called a Syſtatical, or Subſtantial 
Number, becauſe all Sublunary Bodies conſiſt of the three principal Subſtances, 
Sal, Sulpbur, and Mercury. Alſo it is the firſt that diſpoſed in Units, hath Begin- 
ning, Middle, and End; and in Geometry may repreſent the three Angles of a 


Triangle, thus; Y and fo came to be called the firſt Figural Number, be- 


cauſe a Triangle is the firſt Figure in Geometry. 


Four, Is the firſt even Compound Number, begotten by the Multiplication of 
2 by 2, and the firſt proper Square Number, and repreſenteth the ſame, if the 


Units thereof be placed in oppoſition one to the other, as þ It meaſureth 


0 


compounded, and numbereth every Number, whoſe Figure comprehended under 


the two firſt Sides, it can number: As becauſe it can meaſure 16, it ſhall mea- 
ſure 69816. It is called ſometime a Worldly, or Mundane Number, becauſe the 
Sublunary World conſiſts of 4 Elements. Es 


Five meaſureth and numbereth every Number, in whoſe firſt Place is 5 or o; 
It is the ſecond Simple odd Number, and the firſt Circular Number; becauſe as a 


Circle turns to the Point whence it begun, ſo 5 multiplied by it ſelf, ends ing: 
Wherefore whatever Equilateral figural Number hath 5 for his Root, in the firſt 


Place of his Quantity, will 5 be ſtill retained. Five is alſo called the firſt Central 


Number, 


Properties of ſome Numbers, 663 
Number, becauſe 5 placed in the Center of a Circle, all the reſt of the Digits 
may be ſo diſpoſed about the Circle, that every two Oppoſites ſhall make 10, the 
firſt Article, and taking in the Central Number, make every way 15, thus: 


* 


9 


Six, Compoundeth and meaſureth every even Number, which 3 can meaſure. 0 6. 
It is the ſecond even Compound and Circular Number, and the firſt perfect Num- 
ber, whoſe even Parts are equal to himſelf, as 1 ＋ 2 ＋ 3 26. Alſo Six is cal- 
led the firſt Pyramidal Number; for the Units therein may be ſo placed, as to re- 
preſent a Pyramis, thus | | F wer 


Seven, The old Magi called a Virgin Number, fuppoſing the Force thereof Of 7: 

great, as a Virgin in her full ſtrength : But this Force is diſcerned in things con- 
crete, and dependeth not on the Quantity of 7; and ſo every 7th Year bringing 

ſome change in Nature, is ClimaQterical. It is ſometime called the Sacred and 


Quiet, or Sabbatory Number, becauſe in Sacred Writ, the Seventh Day and Year 
were appointed to be reſted in. 


Eight, Is the firſt proper Cubick Number, every Cube having 8 Corners. It of 8: 
compoundeth and numbereth every Number, whoſe Figure comprehended under 
the three firſt Figures it can number. It is a chief Note in Muſick, and taketh 
turns with 6 in the Termination of perfect Numbers, for they alternately end in 


Fand8. as 6. 28.96.8128. 130816. 2096128. 33550336. 536854528. &c. 


Nine, Is the ſecond Square Number, the firſt compound odd Number, and the of 9 
laſt Digit. What Number ſoever it is applied to, rejecting the Nines of that 
whole Number taken in Groſs, or the Nines of the ſeveral Parts taken Simple, 
will leave the Remains alike. As 27 makes 3 times 9: Wherefore whether the 
Nines of 27. be rejected, or of 2 and 7, the Remain will be all one (to wit o.) 

The Units in 9 regularly diſpoſed, repreſent 4 the Square of 2. And by an or- 
derly placing in every Point and Corner one of the Digits, the whole 9 will not 
only be taken up, but counted up any way as they ſtand, will make 15. 0 


8 7 — + 


T 1 


Scaligev called 9, the chief and moſt perfec® Number; and Exerc, 365. S. 1. faith, 

It can be increaſed of none but the Unit to be made 10; and containeth in it ſelf 

all Species and Proportions of Quantity, as well Primary as Conſequent and Re- 
ſultant : For in it are Length, Breadth, Depth, Perfect, Imperfect, Diviſible, Indi- 
viſible, Triangle, Cube, Oblong, Plurilateral, Equality, Inequality, Abſolute, Compa- 

rate, Simple, Manifold ; and in Specie Double, Seſquialter, Triple, Seſquitertia, Qua- 

_ druple, Superpartiens, cc. 

Tien, Is the. firſt Article, and by adjoining Ciphers to the right Hand, or in- 0f 10 
creaſing, the Unit to the left Hand, other Articles will be produced, as 10. 100. 
1000, &c. or 20, 30, 40, Cc. It meaſureth and compoundeth every Number, 
in whoſe Right- hand Place is a Cipher. It comprehendeth all the Digits. The 
firſt round Number, becauſe now they begin with the Digits again as in a Circle; 
and hence by the Pythagoreans called Circular, and counted a perfect Number. 


Eleven, multiplied by any Digit, beginneth and endeth alike; as 11 by 2. is of 11, 
225 by 3, is 337 &c. | * AD | 

Twelve, Is the Perimeter of a Triangle, whoſe Area is 6. For if 3, 4, 5, of 12 
which 5 12, be the Sides of a Triangle, half the Product of 3 x 4, Which 
is 12, ſhall be the Area, as in Figural Numbers before was demonſtrated: 
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664 


Sir Balt. Ger- 


bier's Notes of 
the Circle, 


Prqerties of ſome Numbers. 


In imitation of 4 12 Notes, becauſe a Circle may be divided into ſuch Por- 
tions, as the Polygones of ſeveral regular Works may be noted thereby. The Di- 
viſions of a Circumference in concord ancy to 12, taken out of Sir Baltaſar Gerbier, 
with a little Alteration, ſhall ſerve for a final Concluſion of all this Work. 
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1. The Circle being a round Figure, repreſenteth a Cipher or o. 
The Center of which doth denote the Unit, or 1. From whence 
infinite Deductions are into Multitude; as from the Center infinite 
Lines may be drawn to the Circumference : And by cutting the 
whole Circle into Parts, ſhall be infinite Sections beneath the 
Whole; as from 1 broken into Pieces, ariſeth infinite Fractions. 
And thus the Diameter terminating, the Circumterence repreſents 
one half the Semicircle. 

2. The Diameter drawn through the Center to the Circumfe- 
rence, divideth the Circle into two equal Parts. 

Js A Perpendicular falling from the Circumference on the Dia- 


meter in the Center, parteth the e dee into 3 Parts, of 
which the leſſer 2 are equal to the Third. 


4. Two Diameters croſſing each other at Right Kt in ihe 
cater, divide the Circle into four equal Party, called Quadrants... 


5. From the half of the Semidiameter, to the half of an Arch 
drawn from the Circumference to the touch of the other Semidia- 


meter; the diſtance of the Touch to the firſt half, gives a Fifth of | 
the Circumference, or very near it. FED 


6. The Semidiameter a 2 to the Circumference, is nete leſs 
than the ſixth Part Kanes i 


7. Ha if one of the sides of hs ——_ Equilateral Triangle * 


fſeribed in a Circle, ſhall _ the ſeventh Part of the Conn 


rence pretty Exactly. 


8. The Quadrant equally | billeed, that exactly Ee the cr 
cumference into eight Parts. 


9. Two thirds of the Semidiameter, parteth the Perimeter into 9 


| equal Diviſions. 


10. From the half of the Semidiameter, to the half of an Arch 
drawn from the Circumference to the touch of the other Semidia- 


meter, the Diſtance of the Touch to the Center will give nigh the 
Tenth. 


11. The Len gth of a Line from the point where two Circles cut 


each other to the Semidiameter, may be taken from the eleventh 
Fart of the Perimeter. 


12. The third Part of the Quinn is the twelfth Part of the 
Circle, and of the Semicircle the Sixth. 


Totius Operis Finis. 


Soli Deo Gloria. 
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Directing to ſome ſpecial Points noted in the precedent Treatiſe. 


Bbreviation of Fractions what, and why 
ſo called, Page 44. See Reduction 
of Fractions. . 


Abſtract Frattions, what, 43. See 
| Fractions. „ 
Allſtract Numbers, what, 6. more or leſs Abſo- 


lute, ib. Added and Subſtracted, 17,19, 20. 
MAultiplied and divided, 23, 24,2526, 27,28, 
3132,33,34,3 5,36, 37,38, &. 
reſolved of them in Falſhood, 499. In Techno- 

logie, 542 to 556. In Equations, 624, 625, 


Abundant Numbers, what SAR 
Accompts of Monies in ſeveral places, 134 to 
1 


Acetable, a Roman Meaſure 101,102 
Achana Perſica, a Grecian Meaſure 92 
Achiſons, Scotch Money, hom much - 140 


Achteling, a Dutch Meaſure, tbe Content, 121, 122 
Acre, an Engliſh Meaſure, the Content ——= 67 
Act, a Latin Meaſure, the Content —— 98,100 
Adarames, Spaniſh Weights, how many in a 
Pound — — — 12 

Adarkon, the Hebrew Weight and Value--86, 87 
Adarmes, ſee Adarames. e 

Addends, what — 16 
Addition, the Sign thereof, 12. What it is, 16. 


i 


— 


Simple Addition, ib. Compound, 17. See the | 


Chapters of Addition. 
Egyptia, ſee Maneh. _ 
#gyptia Artaba, a Meaſure 92 
eAcquation, eAquations, what, and the ſorts, 410, 
613,614, 615. See Book 4. Part 4. 


equation of Mars, a Queſtion of it =—— 439 


equation of Paiment. See the Chapter. 
Aquational Numbers, what —8 
Ereola, a Weight, how many in a Pound ——1 24 
Ereolus, Ereolum, à piece of Braſs Money of 
the Greeks — 96 
Affected Æquations. See Xquations. 
Affirmative, the Sign, 209, 210. where to be un- 


— 


derſtood, when not expreſſed — 274 
Ages of Children, a Queſtion thereof, 538, Of 

Alexander's Age ———— 623 
Aggregate, whit ——————=——— 16 
Agion, ſee Exagion. 


Agorah, an Hebrew Coin, how much 86 
Alabaſtron, a Grecian Meaſure w— ——93 


% 


Accompts ballanced —— 601,602,603 


Queſtions 


641, 642, 660. 


' 


| Alanthalica, ſee Maneh. 


Albe, Dutch Aoney, the Value 1354145 
Albertines, Dutch Money, the Value — 142 
RM ef AIDE. ©. | 
Ale, the Table thereof, 71. The Laſte, Barrel, 
Kilderkin, &c. — 5 — — 1b. 
Algeber, Algebra, what, 613. Of what excel- 
lent Uſe, ib. How to be wrote — ib. 
Algeber's Rule, a Name of Algebra — ib. 
Algorithme, what — -— äĩ᷑:m— 13 
Alialica, ſee Maneh. 
Alky, ſee Darchi x. 1 
Alligation, the ſorts, 467. Whence the Name 
474. dee the Chapter thereof, 
Allome, the Hundred, Stone, &c. 80. See Aſhes. 
Allowance to Bakers, 74. For Coinage, 141. 
Tare, Tret, and Cloffe. See the words. 
Alme, of Wine and Oil, the Content 119 
Ams to Beggars — — 74 
Almucabula, what — 613 
Almuda, a Portugal Meaſure, the Content 119 
Alphabets, bow many in a Set 6 
Alqueri, the Contents — — 119, 121 
Alſted, his Proportion of the Weight of Water 
to Metals — ——— 520 
Alteen, a Coin of Muſcovy ; and Altine of Po- 
land, the Valle ———mom— I45 


Alteration of Surds, what ———— -——— 296 


Ambligonium, what ſort of Triangle — 174 
Ame of Wine, the Content 118,119,120 
Ammah, a Cubit, the ſorts, &c. 82,83 


Amphora, Foreign Meaſure of ſeveral Places, 
VN 90,91,101,119,120 
Analogy, the Sign thereof, 12. What it is, 405. 
See Proportion. : 
Analyſis of Numbers, what, 13. Twofold, ib. 
Of figural Numbers —— —— 192 
Anatociſm, whence derived, 577, miſprinted 

for 578. See the Chapter thereof. 
Ancient piece of Gold, called Conſularis, Roman 
Coin, the Value —— —— —— -—104,105 
Angel of Money, bow much, 76,77. Why ſo cal- 
led, 77. Ship Angels, what, ib. The ſorts of 
Angels, and Angel-Nobles, 78,79,142,145. 
Oueſtions about Angels and Crowns, 454,455. 
Of Silk ſold for an angel — 639 
Angelicies, Dutch Money, how much 138 
Angels blind their Eyes, whence the Proverb — 97 
Angſter, Bohemian Money, bow much — 135 
| 8 G Arnnuts- 


Army, Queſtions of the ſquare form 


The T ABLE. 


6 


Anatociſm. 
Annus, See Year. 
Antecedent, what 


Annuities exchanged one e for another, 60 5. 9 Audanakus. See Denier. 


— — 419,41 9,529 | 


Antwerp, the 100 Ells, compared 1 with other Pla- 


ces, 114,118; 116, 1174 118. The100 ß. 
compared with er Places, 126,127,281 29, 


3 . 

Aphin, a Gr ecian e — 92,93 
Apples, the Laſte and Barrel, how much 70 
Queſtions of Apples given to Maids ——— 502 
Carried to Market — —— 559 
Aracole, a Foreign Weight 127 
Arater, q Portugal Weight —— 1.30 


Arbitrary Notation , what, 9. of two forts, ib. 


Archimedes bis Proportion of the Diameter to 


the Circumference ——— I ad? 
Archteling. Sce Achteling. . . u 
Area, the Sujerficial Content of any fort. of Sur- 


face —— e 
Areola. See Ereola. 


e 


Arguris, what piece of Money —— 97 


Arithmetick, the Foundation of the ba 
ticks. 1, Gencral and Special. 2. Whence 
the Name. 3. What it is. 4. The Subject 
and A eckions thereof, ib. How beſt . 

ib. 

Arithmetical Fractions, what —— — — 43 

Arithmetical Progreſſion, See Progreſſion. 

dt, 2,5 13 
Of the March, 5 39. Of the Number of Offi- 
cers and Souldiers therein 635 

Arpentiers, Arpents, French Meaſure, the 
Contents and Sort —— 

Arroba. See Rooves. | 

Arſins, Meaſure at Narva ————— 117 

Art of Aquation, what 1 

Artaba Perſica, a Grecian aher 92 


Articles, what — Py 52.66 3 
As, bow divided x. 103 
Aſhes, the Laſte, Barrel, &c. 80. Bartered for 

Allome —— o ——— — 482 


Aspects, the Characters for them —— — 10, 1 
Od and New, 231. Their Content — ib. 
 Aſper, Turkiſh Coin, the Value 134,145 


Aſſuar, Aſſarion, Aſſarius, Aſſarium, a a 


95. A piece of Coin 96 
Semiuncia, fo called — —103 
Aſſes, Foreign Weights, the Sorts, 7 3,96, 103, 
10451337141 
Aſſize of Woollen Cloth, 68. Billets 68,69 
Talſhide, 69. Tiles, ib. Honey, Oil, Wine. 
72. Bread and Horſe-bread — 73,7475 
Que ſtions of the Aſſize of Bread- 425,426,437 
Aſteriſque uſed, what it ſignifies —— 274,336 
Attronomicals, about what converſant —— 7, 230 
Their Denominators certain, 7. Characters 
uſed therein, 10, 11. { See 42 3, and Book 3. 
rs + 
Aſymmetral Surds, what 
Atten. See Alteen. 
Attick Meaſures compared with the Engliſh---90 
Attick Weights =—— ——— —— 


e | 


93 


Aulnes, French Meaſure, tbe Sorts and Contents, 1 


11435115,116,117 

Aunius. See Denier. 

Avoirdupois Weight, compared with Troy— 79 
Taule thereof, 80. What wtighed thereby, 63, 

|  76,80,81. RedutHionthereof, 155. Additi- 

on, 161. Subſtraction, 1 64. Decimals for it, 


214. Queſtions thereof. See hundred Weight. 
Aureus. See Denler. 


Axis, what, 172, miſprinted for 176. 


| Azes. 8 Aſſes. 


Azumbre. See Bocal. 
. 
Abees, Scots Money, the Value. 14947 45 
Baccar, a Foreign Weight 127 
Backer, or Backward Rule of Three, what — 5 

Bagatini, Italian Money, the Value- — 140 
Bahar. See Baccar, | 
Baldpate, Scotch Money, the Fathe oe 149 
Bales, their Contents ————— 6 5,665 1 26 
Balks, the Hundred, hom much) ———65 
Ballances, care to be had that they be exalt- — 72 


Barah, the Hebrew word, how taken 83 
Barbers Aprons. See Checks. „ 
Barillia, the Barrel, hom much — 85 


Barillis, a Foreign Meaſure — 9 
Barley, ' Queſtions about mixture of it with other 


4 r wa... 7 
Barley-Corn, the beginning of 0 Meaſure, 63, 
| 684, 82 


Barrel-boards, the bundred- —— —— 68 


Barrels of Aples, Nuts, Oatmeal, their Contents, 
70. Ale 71. Beer, ib. 1 20,1 21. Butter, Her- 
rings, Honey, Sope, 71,72. Wine, 52, 119. 
Salt, 122. Corn and Coal — 120,121 

Barter, hom called, 479. See the Chapt. thereof. 

Baſarves, Money at Goa 138 

Baſe Crown, and the Half, Engliſh Coins — 79 

Baſſes, a Foreign Meaſure, the Content — 120 

Bath, an Hebrew Meaſure, the Content — 82,84 

Bats, Batſes, Dutch Money, See Batz. 

Battels, their Forms —— el12.4t2.0i4 

Batz, Dutch Money, the ſorts,135,138,140,145 


— — 


Beaupurs, the Piece, how much 65 
Beef, the Nail, Score, bow much 80 
Beer, the 7. able thereof, 71. The 2 Tun, 


Pipe, &c. ib. The Foreign 1 5 — 120 
Beggars, their Alms 574 
Bekah, a Coin of the Hebrews, the Value--6 87 
Bemeſh, Bemiſh, Switz Money 145 
Berah, the Hebrew word, bow taken — —— $3 
Bes, what and bow divided by Malynes 103 
Belles, an eAigyptian Weight, the Content— 133 
Bharo, how much — — 121 
Bianco Italy, the Value — —— 


145 
Bichot, a Burgundian Meaſure ———— 121 
Bigatus, Roman Money, bow much —- 1 04,105 


Bigontines, Bigonts, Bigontz, Venice Mea- 
ſure, the Content 


— 120 
Billets, the Ajſize- I 68.69 
Billingſpat&.Rule, . 435 
Billions, what Ke 14 


Binds, 
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Binds, the Content — ———— 66 
Binomials, what ——< = —— —— — = 27 3,294 
Bipartition, what and how — — 33 
Biquadrate, what, 172, e for 225 
Biquintil, what. - 231 
Bis cæca, what 550 
Bistet. See Sea-Bisket. | 

Black and Red, a Queſtion about them =035 
Black Pennies, bow many in a Dollar -135 
Blanks, the Werght, 73. The Com —— 145 
Blapharts, where in uſe —— —— — 1 3 5,140 
Board. See Plank and the Queſtions--509,5 10 
Bocals, the Content — 1 19,120 
Bodily Numbers. See Solid Numbers. 

Bodles, Scotch Money, how much —— — 140 
Bohemici, Bohemico, the Value—135,138,140 
Boiſſeaux, French Meaſure — 120, 121,122 


” Boligneo, a Foreign Coin, the Value 145 
Bollidini, how many in a Carline 134 
Bolognenſi, how many in a Piaſtra - 136 


Bolt, the Content —— — — 64. 
Bombaſi ines, the Piece. 65 | 
Bomeſpars, the Hundred, how much ib. 
Boobs, the Maund, Fat, A 10 
Boos, ſee Bos. | 
Borratoes, ſee Bombaſines. 
Bos, 4 Grecian Coin, the Value. ä 590,97 
Bos in Lingua, whence the Proverb — —— 97 
Bottles of Wine, a es thereof — — — 619 
Bous, ſee B. 
Bowſtaves, the Hundred - — nk -65 
Boxes, the Shock 
Bracelets, the Groſs ——— — ——— *y 
Braces, Foreign Meaſure, the Contents, 114, 115, 
116,117,118. Exchanged for Elf = 486 
Zraſen ſca, the Content 
Braſs Money of the Greeks, 96. Of the Romans, 
| 1043105, Others inconſiderable — —— 1 5 r 
Bread the Aſſixe, 73, 74,75 The Dozen— 65 
Bread-Cocket, and Bread of Treet——— 74. 
Brent, Brenten, Foreign Meaſures —— 119,120 
Bricks, a Queſtion of a Pile thereof — 623,624. 
Briggs illuſtrates Logarithms, 249. Fiis Tables 
large and uſeful, 250. His Lemma's,567,568 
Britain Crown, the 1 and half thereof — 79 
Broken Coſſicks; ſee the Chapters thereof. 
Broken Numbers; ſee Fractions. 
Budge- Skins, the Hundred — — 66 
Buffms, the Piece - 65 
Bundles, the Contents. — 66 6 9 
Bins; fee Barrels of Beer. 
Buſhel, an Engliſh Meaſure, the Content and 
We bt = 
Buſtians, e 5 
Butter, the Barrel, Kilderkin, &c. 21. Mey, 80 
Buttons, the Groſs, great and ſmall —— — 65 
Butts of Eells and Salmon, 71. Wine, 72, 118, 
119, 120. Tare on Butts of Currance— $1 
Bypartition 3 ſee Bipartition. 
Byquintal 3 ſee N 


— — 


— — — 


Ades; ſee Cards. 
Cadus : ; ſee Metretes. 


| 


Carolus, the ſeveral Coins 


Cahi, a Foreign Meaſure, the Content —— 122 
Caig, a Foreign Meaſure, the Content ib. 
Calico, valued with Time 690, 501 
Calveskins, the Dozen == —— -—— — 67 
Cambrick, the Piece 
Candil, a Foreign Meaſure, the Content — I 21 
Canes, the Shock, 65. The Meaſure ho called, 
the Content- — 114 o 1 1 8 
Cannes, the Meaſure ; ſee Canes. ; 
Canons and Vicars, a Question of their Expences, 
462,463 
Cantar, a Foreign Weight, the Content, 119, 
123,126, 128,129,130 
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Cantſpars, the hundred — — 65 
Canvas, the hundred, 65. A 3 thereof 
and Lockram ——— ——-— — 195 


Canvas tufted, the Piece — 

Capeb's compariſon of the Foot o Toledo, pes" 
others 113% 
Capitha, a Grecian Meaſure — — 925,9 3 
Capravens, the hundred E. — 65 
Captain, of the Number of his Alen — 497 
Cara, a Foreign Meaſure, the Content —1 19,120 
Caracts, Carats; ſee Karacts, whence the word, 
Cardecue, French Money, how much —— —5 
Cardinal Numbers, how expreſſed ———-—— 9 
Cardinal Points, their Characters 11 


5 — 2 


— 


Cards of Herrings and Sprats, their Contents=-65 


* 


Cards, Counters hidden, to diſcover 556 
Carga, „Cargo, how much, 5 12371 26,128, 129,131 
Cargo, hom taken —— — — — 123 
Carlini, the ſorts — 134.136, 39145 | 
Carnado, bow many in a Spaniſh Ducat —- 140 
Carob- :ſeed, the Weight —— —— 9 3594,95 


14 
Carpenter, a Queſtion of his Work — es 


Carrats; ſee Karacts. 
Carrels, the Piece —— 65 
Carrucates, Carves, the Contents —— 67 
Cask, the Weight, 71. Gauging arge 
Caſtellano, a Spaniſh Weight —- -—= 133 
Caſtle beſi eged, a Queſtion 17 it 442 
Cats-skins, the hundred 66 
Cattel, a Queſtion of their Number -—— 499 
Caveleto, Cauſleto, Italian 22 8 — 145 
Cays; ſee Caies. 
Centeners, Foreign Weights and Meaſures, the 
Content — 116,117,123,127,1 28,129,130 
Center, what — — 174 
Centuſſis, Roman Money, the Value — — 104 
Cerates, "the Weight ih. 
Ceratium, Roman Money, the ſorts—— ib. 
Certain Notation, what. 9 
Chalkos, the forts, 93,94,95,125. The ſeveral 
Names —95 
Changes, the ſorts; ſee Tranſmutation. 
Characteriſtique of Logarithms, what —— 251 
Characters, which called Figures, and which ſig- 
nißying Figures — 
Characters; ſee Symbols. 
Charatts; ſee Karacts. 


— ——à-Ü— — — — — 


— — — 


8 


Charcoal, the Load and Sack — ——— 70 
Charges, 


Checkeens; ſee Zechines. „ 
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Charges, bow much; ſee Carga. 


ABLE 
| Coins of Gold and Silver Sterling, 978,79. Of the 


Chaſtilion, the Value 142 | Hebrews, 86. Greeks, 96. Romans, 104. 
Chaulder of Sea-coal, the Content=———70,122| Several places, 142 to 152. Coins not always 
Chebel, a Cord, its uſe, bow taten 82,83 


0 — 
Checks, the Piece. 65 | Colon, bow uſed - ———— 12 
Cheeſe, the Ney, Clove, &c. —— .— 80 Combes, or Coombs, an Engliſh meaſure, the 
Chef, the Content —— — — —————— 64 COLON oo —— tm _— —.— 70 
Cheme, the Content, and different Accompts Comma, how uſed — — 
thereof — — 99 Commenſurable Fractions, what —-— 6,42 
Cherk, how much —— 122] Surds, 295. Species, 334. Ratio's——410 
Chetfird, bow much — — — 121 Common Denominator, what „2 1 


Chichar, 4 Talent of the Hebrews and others, 86, | 


valued according to their Fineneſ m 141 
Collathum, the Grecian meaſure 


nor — 
ommon Diviſor, phat, 42. The greateſt and the 


37,93, 9596,98, 102,123, 30 beſt way to find it 


to find it — — 42 & 45 
Children, a Queſtion of their Number and Ages, | Common Frattions, what 


Choas ; ſee Chous. 


* - 


338 Communis menſura maxima; ſee Common Di- 


43 
viſor. 


Choe, mentioned by Legat, the content —— 93 Comparative Elements of Numbers 3 ſte Ele- 
Choenix, a Grecian Mea ſure, the content, 90, 91, 


| Chopine 


ments, what they are . 418,530,613 


92,93 | Compariſon, what: 


> — 40 

Choppin, à French Meaſure—— 119 Complements, what they are 5 
Chous, the Grecian meaſure - — 90,91 Compoſiti inter ſe ; ſee Commenſurable Fra- 
Chriſtians, how to be ſaved by Lot, —— 5444 Qtions. Lak wo ths e 
Church meaſure, what, by Dalton —— 64 , Compoſition of «Aquations, what 616 
Chus ; ſee Chous. 


Compoſition of Medicines ; ſee Alligation. 


Cibrath, Oc. the content not certain —— 82,83 Compoſition of Numbers, what 13 
Cicle, a Foreign Weight, the content —— 124 Compound Golden Rule, what —— =———= 449 


Cilinder ; ſee Cylinder. 


BY 


Cinnamon, the old Weight thereof — 80 Compound Proportions, what 


Ciopina, Ciopinta; ſee Chopine. 


Cipher, bow called, 9. What it ſignifies, and how Ce 
uſeful, ib. Before Integers, and after Deci- | ' Proportions —— 


— 


mals uſeleſs ——— 
Ciphering, too vulgar a Name 
Circle, what, 174. How divided, 230. 


ES +4 | 
Compound Numbers, what and how made 5 


— 410,613 
Compounded Proportion, what —— =——— 419 


— 418, 530, 613 


— 209 | Concave meaſures, what, 70. Whence their Ori- 
—— 3 Lina, ib. Added and Subſtracted, 161,163, 
The prin- | 7 | bel 

ipal Parts, 506. Analogies therein, ib. To 


ſee Meaſures. 
Concha, a Grecian meaſure, tbe content 90, 91 


turn it into a Triangle, 507. Queſtions of Different Acrompts thereouß . ib. 
compaſſing Circles, 63 2. Gerbier®s Diviſions Concrete Numbers; ſee Contract. 


thereof 


on „ 


Circumference; ſee Circle. 


8 S + Cone, what, 172, miſprinted for 176. Ana- 
Circular Number, what, 174. How produced, 179 


logies therein 524 
C oney-skins, the Hundred — — 0 


Ciſterns, Queſtions of their emptying and filling, Congie, a French meaſure, tbe content 1 9 
| 440,44-3,444,445,446,592,503 | Congitella, a Foreign meaſure ——— —— 120 


Ciſtophorus, Grecian Money, the Value — 96,97 
Cith, for what uſed with the Rabbins —— —- 82 
Cities and Countries in ſeveral parts of the World ; Conjunct P 


ſee Kingdoms. 
Cities, of their diſtance, a Queſtion 


6 


x Continual Proportions, what, 410. Twofold,ib.y29 
Cloaks, Queſtions about them ———— 4.40,623 | Contiquation, what -—— —412 
Cloff, or Clough, what 


Congius, 4 Roman meaſure, the content, 101, 102, 
miſtaken for Chous ————— —— gt 


roportions; ſee Continual Propor- 
— : : :- 


: | = $07 | Conſequent, what 8 1 0,419,529 
Clapboard,Clapholt, the Hundred great and ſmall, 


Conſi, a Foreign meaſure, the content 120 


as 5 | Conſtantine*s Piece of Money, the Vulue, 104, 105 
Clima, a Latin Meaſure, the content — 98, 100 


Clipping, 4 Foreign Coin, the Value —— 140 


Conſularis; ſee Antient piece of Gold, ſo call d. 


82,488 Contract Numbers, what, 6. M hence they pro- 


Cloth, Queſtions thereabout, 423,429,430, 433, | ceed, ib. General and ſpecial, ib. M hence the 


434,43 5,436, 437479, 484, 486, 487,491, 


504,5 11,627,632,6 33,634,635. 
Clove, an Engliſh Weight, the content — 80, 81 


Cloves the Spice ſold on Time — 492 


ſpecial ariſe ——ao mrs mmm 7 
Converſed Proportion, what 
Converſzon of Aſtronomicals, what — 2.31 


92| Of eAquations, what —— —— ——— —— 620 
Cochlears, contained in the Attick and Georgick | Copper-Pence, Flanders Money ————— 137 
Meaſures —— 90, 92 Copperas bartered for Prune . — 483 
Cod, the Hundred . — 66 Cor ; ſee Homer. | 
Coefficient, what -—— ——==— —— 336 


Cordes, a Foreign meaſure, the content — 118 
| Cord- 


Computation, what, 405. Of Ratio's, 411. 0 


420 
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Cordwood, the ſeveral Cords + 
Corn, how ineaſured and —— 70. 
be thereof, ib. Foreign meaſures thereof, 120, 


121122. Caiĩus 8 and is paid too little, 

525 

Corn cheap, when —— — 74 
Cornocks ; ſee Combes. 


Corporeal Numbers; z ſee Bodily Numbers. 
Cofſicks, whence they proceed, 7. How to be ac- 
compted, ib. What they are, 271. Their 
Characters, ib. 272, Whence their Name, 271. 
Their Indices, 272, 273. They may be increa- 
ſed, 272. To form their Characters of Higber 
Powers, ib. 273. Their Nature and ſorts, 273. 
Difference between the Simple & Compound, ib. 
274. Abſolute Numbers uſed therewith, 274. 
Proportion therein, 424. See Book 3. Part 4. 
Coſſical Fractions; ſee Broken Coſſicks. 
Cotus, a Spaniſh meaſure, the content —— 114 
Cotyla, the ſorts and contents 
Covado, a Foreign mea 9 8 the content, 115, 


8 1167 19 


Counters; ſee Cards. 
Creuciat, Creutzer, Creutzers, Dutch Money, 


the ſorts and Value, 135,138, 1 395140, 41, 


=—— 69 
The Ta- 


Cypſele ; ſee Kypſble. 


D. 
DA , what, how 1 many in a Scloen--88, 89 

See Etsbang. 
Dadix, a Grecian Seder the content — 92,93 
Daies, the Characters for them 10 
Daies Work, hom much 


— 6 


| Danaces, Grecian money, the value —— 96, 9 


Danic, Danig, the weight thereof 1 24 
Darchiny, the weight thereof. — ib. 
Data, what, and the Character uſed for it —1 3 
Day natural and artificial, what — 230 
Deals, the Hundred — -—. ———— —— 65 

Debts, Queſtions about them, 160, 161,16 3, 490, 


491,492,493, 500, 501, 503 
Decades, . 


1 
Decempede, a Latin meaſure, the length, 98, 99 
Decimals, whence they ariſe, 7. The Benefit of 
their uſe, 208. Myhence the Name, ib. Their 
Denominators certain, and what, 207. How 
diſtinguiſhed from Integers, 208. Their In- 
 dices, 208, 209. The ſorts of Decimals, 210. 
Rule "of Three wrought in then, 4235 426. 
See Book 3. Part 1. 


Decree in Chancery, what to be paid therely--6 IL 


146 | Decunx, a Roman Weight, the content —— 103 


 Cribble Bread; ſee Wheaten Bread. 


Croſs Daggers, Scotch Coins, the Value —— 1 42 
Crowns, the Characters for them, 10. The Value, 
76. Silver Crown of England, how called, 77. 
. Several ſorts, and their Values, 78, 79, 1 1375 
138, 139, 142, 146. A ueſtion of them, 
454455. of Hiero's Crown 304, 505 
| Cruciatus, Crucigerus; ſee Creuciat 
Crura; ſee Legs 
Cruſado s, the ſorts and Uuluer — 130,142 
Cube, what, and by what repreſented, 172 miſ- 
printed for 1 76. Long Cubes, ſquared Cubes, 
and cubed Cubes, Figures of them, and Num- 


bers, ib. 177. To produce Cubes, 188, 189, 


1 90. What remarkable in them, 190. To ex- 
tract their Roots, 195, 196, 197, 198, 203. 


| Queens about cubical Bodies, 516 to 521. 


Alſo 522, 523, See the Chapters of Figu- 
ration, and Book 2. Part 2. 
Cubical Numbers, what, 7,172 miſprinted for | 
; | 176 
Cubicubes, to produce them, l 84,1 85. To extract 
their Roots — 199 
Cubit, the ſorts and W 82, 8 2589. 89598, 99. 
l Uſe —— — — 82, 83 
Cubus; ſee Cube. | 
Cule, a Roman meaſure, the T able theres; and 
its " ſeveral Names —— 


—_— SW 


ed 


Cupſtoke, Foreign Money, the value - 146 
Curle Sipers, the Piece ——=—————— 65 
Currance, the Tare thereon 81 


Cuſtomary Notation, what —— 
Cuſtom of Wine, a ©ueſtion thereof ——— 629 
Cyath, a Roman meaſure, the content—101,192 
Cylinder, what, 172 miſprinted for 176. Ana- 

logies therein — — 324,525 
Cyprus; ſee Ky pros. 


Decuſlis, Roman Money, the value I 04 

Defective Numbers, what 7 

Degrees, the Charatters for them, 10. What part 
¶ a Circle, 99,230. Several Land-meaſures 
compared thereto, 112. See Parodical. 

Demy-Groſs; ſce Groſs. 

Denarion, a Grecian Weight, how mich ——- 94 


— — 


Denarius, 4 Roman Weight and Coin, how much, 


and the ſorts —— 102,103. 104,103, & 133 
Dengen, Ruſſian money, the Value — 140,146 
Deniers, the Characters for them, 10. The ſorts, 

dee, and value, 124, 131,132,133, 136, 


137,146 
Denomination, reſ elder Quantity and Quality, 
14,15 

Denomination and Denominator, how 12 di fer, 
| 43 

Denominator of a F raGion, what — db. 


Denominators, where certain and e uncertain, 
© 43207,230,271,293 

Depreſſion : ; ſee Reduction of Equations. 

Deſcription of Numbers Proportional — 


405 


Deunx, a Roman weight, the content ———103 


Dextans ; ſee Decunx. 
Diagonals, What ——— —1 174.946 
Diameter, 1 — 174 
Diametral Numbers, what, 175. How to produce 
them, 179. The Table thereof, 180. To find 
them and their Ji. res, ſeveral Conſiderations, 
181 to 185 
Diapaſon, Diapente, Diateſſaron, found by 
Addition of Ratio ——— — 412,413 
Diaulus; a Grecian meaſure, the length —— 88 


Dice caſt, to diſcover the Points 556 
Dichas, how reckoned by Cooper — —— 89 
Dickers, the contents —— ————— 66 


Didrachmum, how much— —— —— 96,97,103 
8H Didram, 


Didram; ſee Didrachmum. N 


Dies; ſee Day. 


Diez, a Chia meaſure, the kn 

Difference, what, 18. How found * 

Digits, what and why ſo called, 5,98, 99,1 00, 114, 
662. See Etsbang and Dactyl. 

Digits of the Moon eclipſed, a Queſtion there- 

— — — 444 

Diken of a Ving, the value F 


about 


Diminution, what — 


Dinero's, bow much —— — —— — — 135 
Diobolus, Grecian money, the value — 96,97 
Direct Proportion, what — 409| En wy Geodzticals, 62 to 82. Their Money 
Direct Rule of Three; See the Chapter thereof. | 

Diſcontinual Proportion, Disjunct Proportion, what, 


409. Two-fold, ib. The Computation thereof 


| Diſſolution of Numbers, what 
Divided Proportion, 1 ht —.— - 41 9 
Dividend, Dividuum, what — — ——— 30 
Diviſion, the Sign thereof, 1 3 
uſed inſtead of many Subſtractions, ib. Select 
Diviſion, 32 to 38, T6 ſhorten the common 
Mork, 35. See the ſeveral Chapters there- 


of. 


Diviſor, what, 30. Common Diviſer what - — 42 


Dodrans, how much — = 


What it 1s, 2.9. 


Eſſex Butter and Cheeſe, the weight - 


Doleum, a Roman meaſure, the content 101 
Dolich, a Grecian meaſure, the length — — 88 
Dollars, Dollers, the ſorts and values, 1 34, 135, 

136, 138,139, 140,141, 146,147. 


Dollar ; ſee Crowns. 


2 I ˙ 


Dornix, the Piece —— —— 
Double Rule of Three, what — 
Doubles, French money, how much 137 


Dowlaſs; ſee Lockram. 


Doꝛens, "their content 1 35 66, 67 
Drachma; ſee Dram. The Characters for 11—1 0 
Drachmal, Roman money, how much— 1 Sh, l y 


Dragm 3 ſee Dram. 


Drakmon, the weight and value 
Dram, the weight, $0.  Whence the word 86 


Divers ſorts, ib. 93, 94,95,96,97, 99, 100, 
I02,103,123,124,125,126,131,1 33 


Drier, the value thereof - 


Droits, their contents - 
Dublion, t the value 


Ducats, Foreign Coins, the ſorts and value, 134, 


135,136,130, 138, 39,140, 141, 42 & 
Duella, a Foreign weight, the content, 102, 10 3, 


Dupli, the value; ſee Duplus 
Duplication, what, and — performed — 24 | 
Duplus, the ſorts and value 
Dupondium, of the Latins, how much 
Duyts, Dutch ne, ſorts and value, 37,147 


Els, the Binde, Strike, &c. 66. The Table 
thereof, 71. How much the Butt, &c.—ib. | 


Eggs, gathered up, 539. vs 544. Eee [7 


thereabout reſolved. . 
Eight, the Properties thereof 


— 3 449 


— — —_—— i 


Drittenthiel, a German dera . — 118 


TIT 8 


— 147 


—— 
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| Elements of Nimbers, 9. Top ib. See the 
Chapter thereof. 


| Elements of Frattons, which may change thei oy 


Names —— - —5 $ | 
Elenius, 4 Grecian e, the Content-—92,9 3 
Eleven, the Property thereof = —Son—— G6 
Ells, their Contents, 64:6 5, 1 145 1 55¹ 16,117; 
. 
Ells, reduced to Yards En gliſh —— 156 
Ells Cords, the Content. 6. 


Engliſh, a Weight ſo called, bow much—73;131 


Engliſh, Accompt by their Letters — 4 


2 called Sterling — —76 
Engliſh and Italian Miles, how differ — 106 
Ephah, an Hebrew meaſure, the Content-- 82,84 
Equal Fractious, what 44 
Equation of Paiment ; ſee Fquation of Paiment. 
Eqaations ;, ſee Xquations. | 
Equative Inference of Balam, what : 
Ermins, the Timber -— — —— 66 
Errors, 'boip uſeful to find out the Truth — - 499 
Eſcue, what — 17 
80 
Eſtimation of a Factor, what, and the 41 
Etsbang, a Finger's breadth — 
Euclide quoted 4,45, 1 84,1 86,28 1541 73 16 
Even Numbers, what, 5. Threefold- ib. 
Exagion, the weight ——— 95 
Exaltation ſee Reduction of Equations. 


— — 
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11 | Example to expreſs a Number, 15. And to eve- 


ry. Rule one or more Examples. 
Exceſs, what, 18. How found, 530,531. How | 
different from the Ratio — $60 
Exchange, agrees to Barter, 47 9. How plated by 
ſome, 483. See the Chapter of Barter and 
Exchange. ) 
Exehanges of ſeveral places, I 34 13571 36/1 37; 
138, 139,140,141 
Exotick Meaſures of the Greeks, _—_ with 
their Attick Aeaſures 92,93 
Exotick Weights of the Greeks — 95 
22 of ſeveral Perſons, a 83 — 472 
eon of a Number written, 15. Of a Num- 
er hy writing — ib. 16 
Extraction of Roots, of what made —— 13,192 
The ſorts, ib. See the Chapter thereof, 
and the Chapters of Figuration. Wherein 
Extraction of the Roots of S pecies differs from 


| WW ——— 


others 358,359,360 
Extreams, what —— -—— — — 419 
Eymer, a German — — 118 


F. 
4G; ſee product. 


Factors, what; Numbers, 43 PR AWD 


FaGorſbip: ; See the Chapter thereof. 
Faggots, the Load 


1 


Falſbood, what, and why ſo called, 496. Is two- 


fold, ib. See the Chapter thereof. Mot able 
to perform. what can by Aquations be done, 

| 624 
banace of Land, wbat —— —— 114 
Faracole, the Content thereof 127 


Farm 


£ 


The T 


Farms ; fold, 604. fre Anatociſm! 
Farthendale : ſee Rood. | 
Farthing- Gold weight, what - 
Farthing Loaves, their Aﬀite ———— 74575 
Farthings, the CharaGers for them, 10. Th 
Mites therein, 76. Sometime Silver Coins, 7). 


„ 


-—— 73 


How ſubdivided by ſome, ib. A Queſtion of 


the Ratio of à Shilling thereto —— — 41 
Fathom, the length, 65. Where uſed, ib. 83, 


88;89,113 
Fats, the Contents thereof - 65,120 


Feet, the length and ſorts, 64,82,88,89,98,99, 


. 


100,113. A Queſtion of Feet —— 165 

Fellowſhip, what, and why ſo called, 456. See 
the Chapter thereof. | 

: Fiaſchi, a Wine meaſure= —y 

Field, Queſtions thereof 169,308 

— 230 

| Figs the 7; are thereon, 8 1. Bartered for 1 

480 


Fig rural Numbers, what, and why ſo called, 6,173. 


bey are of three ſorts, ib. With what they 


converſe, 179. See Book 2. Part 2. 
Figurate Fractions; ſee the Chapter thereof. 
Figurate Proportions, how taken, and the Names, 
409,505,506 
Figuration See the ſeveral Chapters. 5 
Fineneſs of Sterling Money 76, 77, 78,79 
Fines on Land let in Saad 606,607,609,610 
Finferlin, the value 


—k 
Firkins, the Content. —_——_—_= 7152 
- Fiſh, how talable and 1 _ 66. Barrelled, "the 
| .Laſte — — | — 724 
Fitches-skins, the T imber — —— — 66 


Five, the Properties thereof. — 662 
Flabes, Dutch money, the value — 1 47 
Flanders Serges, the Piece - —65 
Flat Numbers; ſce Superficial Numbers, a 
Flax ; ſee Peaſe. 
Fleece, Foreign Coins, the value —— 143,1 47 
Floret, the value — 143 
Florins, the ſorts and value, 13 5, 136, 137,138, 

| I1394140,14T, 147 
Fodder of Lead, the Contents — — 80 
Foglictta's, bow many in 1 Barills - 119 
Foile; ſee Pound. 
Follietta, the Content 120 
Follis, Roman money, the value 104,105 
Foot, uſed plurally, 64. By whom called Pound, 
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Formel of Lead, the Contents 


Fother of Wine, what — — 118 
Four, the Properties thereof —— — 662 
F ourths, a Scots weight. 133. of Ti ime and Mo- 

1 — 
N whence ſo ald How they ariſe, ib. 
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M bat they are, 41. How expreſſed, ib. 


© Quanity and Quality thereof. 42,43. How| 
they agree with, and differ from Integers, 4, 


49,50,51. Abſtract Fractions reduced, 


 46,47,49,49. Added and Sibſtrated, $6. 


80 
Forreſt Meaſure, what, by Dalton —— — 64 | 


Doubly conſidered, 5. What their Sign, 
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515525 3.54. Muttiphied and divided, 55, 

 $6,57,58,59. - See Book 1. Part 2.— 
Frackions of Integers, What ——c— 44 
Fractions of Fyaclions, what —— — — ib. 
 Frattionary Fellowſhip, what —= —— —— 462 
Fractionary Surds ; See the Chapter thereof. 
Franks, the ſorts and value 137,147 


413 Fragments : > ſee Fractions; 


French money; ſee —_ 

Frizado, the Piece - — — 6 5 

Fuel, the Aſſine —— -——- — 68 69 

Furlongs, their _— „64. Why ſo called, not 
N e Old Teſtament, and their 

orts, lee 82,83, 84,8 88, 8,99,112,11 
Fiſtian the Chef 2 ni 9 EL OT 
Fynfer, Foreign money, how much — 13 9,140 


Abenon, a Grecian meaſure —— 92, & 3 
Gagatta of Italy, the value 147 

Gain by trading, ſeveral Queſtions toe 428, 

456,457, 451,465, 480,487, 491,495,496 0 


538, 636,40. See the Chapter of Loſs an 
Gallon, an Engliſh meaſure, the content and 


Gaim. 


weight a dee, 815120 
Garlick, the Hundred, Rope, &c. — 6 6 
Garme, a Foreign weight. the content — 124 


| Garob, a Foreign weight, the content —— 132 


Gatbering up of 'Eggs, a Queſtion e 39 
Gauging of Veſſels ———— $25,526, 527 
Gemow-; ſee Parallels. 
Geneſis of Numbers; what, 13. Ti wofohd-—ib! 
Of. Figural Numbers, how made ib. 179 
Geodetical Numbers, bow conſidered,6. Whence 
- ariſe, ib. Cbaracters uſed therein, 10, The 
word whence it comes, 62. How rhey are di- 
ſtinguiſhed, ib. See Book 2. Part * = 
Geometry, the Original thereof a Point 1 
Geb ge Noble, an Engliſh Coin 


* 79 
Georgick Meaſures, 99, Compared with the At- 
tick —— — - dd. 


Gerah, an Hebrew weighs and coin — — $6,87 
Gerbier, his Diviſions of the Circle — — 664. 
Ghetald, of the Proportions of e 
Gilders, the Characters for them - 0 
Gildens, Foreign Coins, the value —1 36, 143 
Ginger; ſee Figs. 
Giuli; ſee juli. 
Glaſs, the Seam, Stone, &c. — 90 
Globe or Sphere, "what, 172 ifprinted FI 176. 
Analog ies thereof, and Queſtions thereabout, 
$16,522,523 
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Gloves, te DUEL — i 
Gnibii of Rome, the value ——— 147 
Gnomon, what — — 194,356 
Goads, the length —— 65,116 
Goat-skins, the Kip ns Ce CLI 67 
Gold, the fineneſs, a Die, thereof — — 477 
Gold Coins 78, 79,86, 96, 104, 134 to 146 
Golden Fleece, and Golden Lion, the value ——1 4.3 
Golden Rule; why ſo called, 421. Direct and In- 

dix ect, whence they came -— ———— 99 


Golden R Rule reverſed; ſee Indite&. 
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Gramma; ; ſee Scruple. 


Greateſt Common Diviſor, greateſt Common Mea- 


Greſſus; ſee Step. 


 Guilders,or Gilders, the Characters for them, 10. 
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Gomed, ow tate ä 
Grades : ; ſee Degrees. 
Gradus, taken for a Degree of a Cirele, 99, 


230. Sometime for a Step — 99 
Greclary, what ——— —- - 89 


Grates-skins, the Timber —— —— 66 
Grains, the Characters for . 10. The Sorts 
and Names, 73, 79, $0, 102, 124,125,126, 


131,132, 133,139. A Land-meaſure--99. 
See Sitars. 
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Gravity of Bodies —— — CHOSEN 


ſure; ſee Common Diviſor. 

Greeks, their Accompt by their Letters, 3. Mea- 
ſures and Weights, to what weight and value 
referred, 82. Table of Meaſures, 88. Ca- 
pacious Meaſures of three ſorts, 89. Weights | 
alſo of three ſorts, 93. Ti ables of them=iÞ. 94 


Groats, Engliſh — Frag 76,137 
Grograins, the piece — n 


Grograin Tarn, Tare thereon — ———— 81 


Groſh, Groſs, the value —— — — 148 


Groſhen, Foreign money, the value = 138 
Groſs, the ſorts, 65,125,132,134,13547 36,140 
Grot, Groots, Foreign money, the value — 147 
Gueſts drinking Vine; ſee 441,451,454. 
The ſorts, 135, 1 36, 13771 38,1 39, 141,143, 
145,148 

Guldens; ſee Guilders — — 148 
Gulielmi, Foreign money, the 8 38,148 
Guns, Queſtions of the Powder they ſpend, 440, 
451,520. Of the Weight of the Bullet * 
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Here the Hundred, how much —— 6 6 
Half-pence, the Characters for them — 10 
Half-penny ji 2 their Aſſize ——— —75 
Halſters, how much — 121 
Handful, how much - £ 
Hands; ſee Mao's, | 
Hanegas, a Foreign meaſure, the Content — 122 
Harps, Harpers, the value T7. 1 39,1 48 
Hay, the Load, Truſs, a 80 
Heben- wood, a Queſtion thereof — 512 
Hebrews, their Accom mp 75 their Letters — 3. 

Their Meaſures and Weights, to what weight 

and value referred, 82. 7 able of their 7 


— — — 


Terminations, 192. To extract their Roots; 
ſee Extraction of Roots. To. facilitate their 
long Names, 273. Goff cal Characters beſt to 
be uſed for their Surds ———— 293 
Hin, an Hebrew meaſure, the Content---82 84585 
Hippiatrical Meaſures of the Greeks - 93 
Hipplatrical Weights of the Greeks - — — 94 
Hippicon, the length — 88 
Hog ſheads of Beer, the Content, 71. Corn and 
Wine, their Content — -- 72, 118,119 
Homer, an Hebrew meaſure, the Content--$2 84 
Homogetical Numbers, what, 5. The Kinds, ib. 
Terms, 42. Surds 294, 295. Species--334 | 
Homologal Terms, wits 0h Ch 42 
Honey, the Aſſixe, 72. The Pound not a Pint, ib. 
Hoot, a Foreign meaſure, the Content--121 3122 


Horſe drawing a ii e. Queſtions reſolved, 41 4, 


416 
Horſhooes, the Buber — — 66 


 Hounſcot Say, the Piece — —-— 6 
Hours, the Character for them, 10. What part 
cf a day — — 230 
Houſes, the Characters fot en eee 
Houſbold-bread, the Aſſ re 74575 
Hundreds; the Characters for chem, 10. The ſorts 
and contents,65,66,67,80,81,123,126, Que- 
ſtions of the price, 43 1, 432,434,435. For what 
Along to be bought, 4385488, 489. See Can- 
tar, Centener, Kintal and Quintall. 


Hunting, Queſts ions therein re ſolved — — 447 
Hypobibaſmus, What ————-—— 621 Y 
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Ia, a Chinian meaſure, how OY LI 113 
Jennets-skins, the Timber — — 66 


Jews, their value of Gold 


— — 82 


| Imperatorius,a Roman Coin, the value 104, 105 


Imper fett Numbers, what, 5. They are of two 
ſorts, ib. Inperfect Decimals— 210,215 
Impoſſit ble eAiquations, what ———— 613 
Improper Fractions, what — — 44 
lnches, the ſorts and length 64.58 100, 1 14 
Incommenſurable Fractions, what, 6, 43.  Surds, 
295. Species, 334. Ratio 5 — 410 
Indices, of Figural Numbers, what — 185,186 
How uſeful, 191. Indices of Decimals,208, 
209. Very conſiderable, ib. How expreſſed 
by Mr. Oughtred, ib. 210. To add and 
ſubſtract them, 216, 217. How obſervable to 


ſures, ib. Their Engliſh Contents 
Their Wei ghts and Coins 


Hellers, the ſorts, and how many in a Mark, 
132, 136, 138, 139,140,141 

Hemina, the Latin meaſure, hom much--101 ,102 
Hemp, the Stone, 80. Rartered for Saffron--4.83 
Herrings, the Laſte, Thouſand, Hundred, Marp, 66 
Heterogeneal Numbers, what, 5. 7. be K inds, ib. 
Surds, 294, 295. Species,334. Ti erms-42 
Heterologal Terms, what ib. 
Heylin, or his printer, miſtaken — -—— 106 
Hides of Land, bow much — 67 
Hiero, his Doubt reſolved by Archimedes 5o4 
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get Logarithms by, 249, 250. Indices of A. 
ſtronomicals, bow expreſſed, 231. Index of 


Lo arithms, what, 251. Of Coffi cks, their 
Indices — — 272 


Indigenital capacious Meafures of the Greeks, 
89,90,91,92 


— — — 


Indirect Proportion, what 409 
Indirect Rule of Three. See the Chapt. thereof. 
Inion, a Grecian Meaſure, the Content — 92,93 
Integers, whence ſo called, 5, A Fivefold Con- 
ideration thereof, ib. Uniform, 41. See 
Book 1. Part 1. 2 


Intereſt Compound; ſee 8 


Hig her Powers to produce them, 191. Their 


Intereſt Simple, Queſtions thereof, 424,426,427, 


449,450,451, 489 
Intro- 
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Introduction; ſee the Chapter thereof. 
Invention of eAquations, bow otherwiſe called,616. 
The moſt difficult part of their Computation, 
624. See the Chapter thereof. 
Invention of Logarithms, what —— 257 
Inverſed Proportion, what — ——— 419 
Johnſon's Proof of Reduction of Fractions, 159, 
| | 160 
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Iriſh Yarn, the Pack, Hundred, &c. 
hon, the Dozen — 
Irrational Numbers; ſee Surds. 
þrational Species; ſee Species. 

Hands; ſee Kingdoms. | 
Iſomeria, what — — 620 
Hoperimeters, how to be valued —— ———— 525 


Iſoſceles, what ſort of Triangle 174 
Iſſor; ſee Aſſarius. 115 35 7145 
| Halian and Engliſh miles, hom different — 106 
Italian way of Diuiſion 35, 36 
Italicus Sextarius, what... 101 


Jugada, a Spaniſh meaſure, the Content — 114 


Jugerum, with the Latins, how much — 98, 100. 
To what anſwering with the Hebrews — 82,84 
With the Greeks — 89 

Juli, how many to a Ducat — — 140 
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Junctine, or Juſtine of Italy, the value — 148 


A, an Hebrew meaſure, the contents, 82,84 
Kampſaces, a Grecian meaſure — 92,93 
Kaneh, a Reed of what uſe, the Content — 82,83 
Karacts, the Character for them, 10. .Whence 
the word, 95. The ſorts, 73, 1 24, 125,131,132 
Karedts; ſee Karacts. „dne; 


Keration, the ſorts ————— 93594, 95 
Kermer ; ſee Garme. 54 
Kerſey ;, ſee Linen. 3.4 
Keſeph, bow rendred — 86 
Keſhitah, what and why ſo called —— —— ib. 
Keſtuff, how many in a Pound 124 


Key to unlock Addition of Logarithms, 261, 262. 


Sub ſtraction of them — 64 
Kichar; ſee Chichar. 
Kids-skins, the hundred ———-- —— 67 
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Kilderkins, the Content 
Kingdoms, Countries, &c. in ſeveral parts of the 
 World,t07,108,109,110,111,112,113,114, 
115, —&c. to 141. | Wes 
Kintals, the Names and Contents, 123,1 24, &c. 

ſee Quintal. 
| Kip, the Content — — 67 
Kirat; ſee KaraQs. ö 
Knives, the Bundle, Dicker, &c. — 66 
Kophinus, a Grecian meaſure, the Content — 92 
Kotyle, a Grecian meaſure, the Content — 90, 91 
Kyath, a Grecian meaſure, the Content — 90,91 
Kypros, a Grecian meaſure, the Content — 92 
Kypſele, a Grecian meaſure, the content —— 90 


L Abourers work, @ueſtions thereof, 428,442, | 


4437444 
Lagel, a Foreign meaſure, the content 120 
Lamb-ckins, the hundred, hom much — 67 
Land, Queſtions reſolved thereabout — 511,514 
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[Litra of the Greeks, the ſorts and 


Laſts, their contents, $5,66470,71 572,81, 120; 


WR IE Pn or vor earytan;rafils 
Laths, the Load, the Bundle; &c, -—— — 69 
Latins, their Acco by their Letters; 3. Their 
\ Meaſures and Weights, to what they are refer. 
| red, 82. Of their Meaſures, 98, 99, oo, tot, 

102. Of their Weights ; ſee Roman. 
Latus ; ſee Side. ee 
Laureat, an Engliſh Coin, 78. The Half— 79 
Lann, the Piece äͤk⁊ T 6 
Lead, the Fodder, Hundred, Load, &c. ——— $0 
League, the ſorts and contents — 63,64,112 
Leaſes ; ſee Anatociſm. 5 
Leather, the Laſte, Dicker, &c . 66 
Legacies, Queſtions about them, 463, 466; 467, 
Legs of a Triangle, what —— -— —— 174 
Lemma's of Ar. Briggs . 567,568 
Length of a Lane, a Quoſtion thereof =— — 169 
Length of a piece of Land, Queſtions thereof, 
| | 428,440 
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Leptas, the weight, how much 


Letwis, the Timber, how much q/[sQͤ 
Lewiſles ; ſee Louiſſees. 
Liarts, French Money, the value ——1 377,149 
Libra, bow divided, the ſorts, 102, 103, 125,133 
Lichas, a Grecian meaſure, the length — 88, 89 


66 


Ligne, a French meaſure, the length —— 114 


Ligula, a meaſure of the Latins, the ſorts, 101, 102 
Lit, 4 Chinian meaſure, the length 113 
Like Flats, what, 175. Their Properties, and to 

produce them _—— 184 
Lime, how meaſured —— -- 70 
Line; ſee Ligne. 
Lineary Numbers, 
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what, 6. Doubly taken, ib. 
Demonſtrated — - ———1 
Linen, the Chef, 64. Barter d for Kerſey—481 
Lines of Combination, what —— —- 474 
Ling, the Hundred, bow much — 66 
Lion; ſee Lyon. A Queſtion of the Lion at 
Bronze ——- —— 502, 503 
Liſpound, à Foreign weight, the content, 123, 
| 8 128,129,130 
contents — 94 
Liures, French money, the CharaGers for them, 
10. Their value———— 135, 137,140, 149 
Loads, their contents of Cordwood, Fagots, Plank, 
Timber, Laths and Tan, 69. Charcoal, Jo. 
Hay and Lead ·—.— 80 
Loaves of Bread, a Queſtion of them ——— 473 
Lockram, the Piece, how much, 65. A Queſtion 
thereof and Canvas —- ——5ol 
Log, an Hebrew meaſure, the contents, 82, 84, 85 
Logarithms agree in their Foundation with De- 
cimals, 7, 249. Who invented them, ib. II- 
luſtrated by Mr. Briggs, ib. M hence the word, 
ib. Hom gotten, ib. 250. Tables of them 
uſeful, ib. Mr. Briggs his Tables large, ib. 
How the Log. of Integers is diſtinguiſhed from 
the Log. of Fractions, 251. Tables of Loga- 
rithms from 1 to 1000, from 252 to 257. 
What neceſſary to operate thereby, 257. Their 
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Lethec, an Hebrew meaſure, the content, 82,84 
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' Mathematicks, the Root 
, Mather, the Tare allowed thereon - 
Maund, the content 
Meal, the meaſure, 70. 
Means or middle Proportionals, 


Addition equivalent to Multiplication — 261. 
Their Subſtraction to Diviſion, 264. Their 
Multiplication to Production of Figurals, 266. 
Their Diviſion to Extraction of Roots, 268, 
. Proportions in Logarithms, 4244 ws See 
Book 3. Part 3. 
Long-meaſure, the beginning thereof, 6 3,6 4 Ta- 
ble of Engliſh long meaſure ——— -— 64 
Loops, a Foreign meaſure, the content — 122 
Loot, a German weight, the contents, 103,124, 
0427) 26332313 S 
| Loſs by ſale of Goods, Queſtions thereof, 486, 


| | 487,488,489 
Loſs and Gain; ſee the Chapter thereof. 
Lot, the orderin thereof —— 541,542 


Lotho, the Latin name for Loot; i ſee it. 
Loniſſes, Gold and Silver Coins of France, their 


value 137,143,149 
Lug g, oa — — ͤ 64 


Lunular Lines, of what 1ſe . 12 
Lupine, a Foreign weight, the Jorts, 9 3194395, 

1124 
SE 38, 139 


Lups; ſee Foreign Money - 

Lyarts ; ſee Liarts. 

1906, and Lyon pieces, the value —= 1 ; 5. 149. 
ee Lion. 


Lyre, Foreign money, the value — - 149 
Mo an Hebrew melir Some 
Difference about the content 84 
Maaſz, a German meaſure for Vine 11 3 
Macharines, hom many in an Aſper —— 134 


Magenburghs, the ſorts and value= 149 
Magnitude, the Original thereof, 1. "The Sci- 

ence appropriate thereto u — 1Þ. 
Maids, how many in a Ducat, 134, 140. Que- 
ſtions of Maids; ſee — — 302, 544 
Maille, Foreign Coin, the value 149 
Malines bis Compariſon of the 100 Ells, and 

100 Ib of Antwerp with other Bon > ſer 
Antwerp. 

Malloquen, how many in a Mark I 32 
Malvedies, bow many in a Ducat —— —— 140 
Maneh, an Hebrew weight, hom much, and the 

forts. 86,87. ſce Mina. 

Many Rules to be auoided where one is ſufficient, 
423 
121,129 


Mao, Maos, what, * at Goa 
Maravides ; ſee Marveides. 
Mares Ponticus. the ſorts and contents — 92,9 3 
Mark of money, kom much, 76. Whence ſo called, 
ib. Foreign Marks ; ſee 135,136,138,139, 
140, 143, 149. Mark Pound and Mark 
Weight,73,1 23,125,126,128,129,131,132, 


133,134. Of ſeveral ſorts. 
Mark- ſtick, the ſorts and value ——— — 149 


Martrons-skins, the Timber 
Marvedes, Marvedies, Marveides, of _ Ac- 

compt in Spain — 136,140 
Maſt, bow much 
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Dy, 
Furs 0 66 
The weigbt— 81 
ap 419. To 
find them. See the Chapter of DIY 
| Geometrical. 
Meaſure, to meaſure a Number, what - 30 | 
What Meaſure ts, and the ſorts — 62,63 
Meaſures, Engliſh and Foreign; ſee the firſt 
Chapter of Geodzticals. 
Medials, what and bow 3 273 
Mediation, what, and how performed — — 33 
Medicines, to find their Qualities, 469, 470, 
477, 478 
Medidas, a Foreign meaſure, the content — 121 
Medimnos, Medimnus, the ſorts and contents, 
© $0,91,92,121,1 22 
Medine of Cairo, the wal? 149 
Medius, a Foreign meaſure, the content — 120 
Megah, Megha, Megna, what ———— 86 
Merchants, Dueſtions concerning them. 166, 636. 
of them and their Factors; ſee One” 
Mervedes; ſee Marvedes. 
Metallicum, a Foreign weight ; ſee 12651 28. 
Metals, the Characters for tbem, 10. Of tek 
Gravity, Value, Form and Proportions, ſome 
Queſtions - 518, $19,520,521,522 
Metares, a Foreign meaſure, the content —120 
Metecalo,'a Foreign weight, how much — 126 
Metreta Metretes, a Grecian meaſure, the con- 


of them 


tem, 90,91, Corruptly rendred in the Latin 
Amphora — — ——— ib. 
Metreta Syra, the content 92 


Mettre, a Foreign meaſure, the content — 121 
Mile, the forts and lengths, 64,82,8 3,88,98,99, 
/ £428 
Milliar, a Foreign meaſure, how much, 113,119, 
Re ene 
Milliariſ um, a Roman Coin; eee 104, 105 
Milliarium; ſee Mile. 

Milraies, Milreys, Portugal money — 139,143 
Mills, a Queſtion of their grinding — 444,445 
Mina, Mane, Maneb, Mna, Maire, Oc. the ſorts 
and weight, 86 $7, 93,94, 96,97, 102,121, 
123,125,126, 131 
Mina Ptolomaica, the content and Table thereof, 
123 

Mina Romana, the content and Table thereof, 1 25 
Mine of Land, "what, 114. Of Corn and Coal, 
French meaſures, the ſorts 120, 121 
Minks, the Timber, how much — — 66 
Minots, French meaſure, the contents —— 120 
Minſters, the Roll how much ——— —— 65 
Minutes, the Character for them, 10. A ſmall 
weight of the Greeks, 93,94,95- A piece of 
Money, 96. A Land-Meaſure, 9g. What 
part of an Hour, &c. — 230 
Miobolus, a Roman weight, the content — 103 


Miſcellane, Queſtions thereof, 467,471,475,476 
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Matali, a Foreign meaſure, the content — 120 Mites, hom many in a Grain Troy, 73. in a Far- 


Mathematical Sciences, with the Table of Dr. 
Dee — 152 
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thing, 76. No pieces of Engliſh Coin, 77. A 
Coin of the Greeks,96. Of Flanders ——1 37 


Mixias, 
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Mixias, how much commonly talen 123 
Mixt equations ; ſee Aﬀe&ed; ' 
 AMaixt Numbers, what, 5,662. Proportions, 419, 
9 2 kar eee, eee 
Mixti, bow many Pound therein — — 131 
Mna; ſee Mina. =, 
Moccadoes, the Piece, how much —— 65 
Modiolus, a Roman meaſure,the content, 101,102 
Modion,Modios,a Grecian meaſure, 90, 91. Leſs 
than the Engliſh Buſhel, ib. The Pontick, 92. 
Others, ib. The Roman meaſure—101,102 
Modius, Moyo, the ſorts and contents, 120,121, 
ASE ERS U.S 
Modus, Mode, a Latin meaſure —98, 100 
Moments, a ſmall Diviſion of Meaſure-- 99, 100 
O Weight — >=—— 103,132 
Monades, what ———— —— —— —— — 5 


Money, the Characters for it, 10. Money of Eng- 


land, 76,77,78,79. Of the Hebrews,86,87. 
_ Greeks, 96,97,98. Romans, 104,105. Fo- 
. reign Money, 134 to 152. Several Queſti- 
ons reſolved of Money; ſee 152 to 173; alſo 
211,212, 213, 215, 223, 449, 450, 451,452, 
453, 45% 455, 468,484, 485, 538, 548, 556, 
574, and elſe where. . 
Month, whence the word, 229. The ſorts and con- 
tents, ib. 230. How much with the Jews ib. 
Moon, Queſtions about her Motion, 239, 240, 241. 
Digits eclipſed mms — ——-—- 423,424 
Morkens, how many in a Gutlder — —— 136 
Moſe, Moyo, Moyo's : ſee—— 120,121,122 
Moſtaches of Mine, the content 119 
Moſtati of Venice, how much 


ſured, 229. And divided — 230 
Mount, a Queſtion thereof ——— ——— 517 
Mowers, Queſtions of them —— 4514453454 
Mudde, Muide, of Land, bow much, 114. 

Corn, Coals, Salt, &c. —— 119,120,121,122 
Multinomials ;, ſee Medials. 
Multiplees, what — — 21,23 
Multiplicand, what 21 
Multiplication, the Sign thereof, 1 2. What it is, 


* 2 


21. The Table thereof, 22. Is inſtead of ma- 


ny Additions,21. Select Multiplication, 23 to 
29. To multiply without charging the Memo- 
. ry,26,27. See the ſeveral Chapters thereof. 
Multiplier, that ———————— 
 Multitude, what —— — 
Mundane Number, what 
Murſenigo, the value — 149 
Muſical Number, what, 66 2. Proportions whence 
they ariſe —— —— 409,412.413 
Muſtrum, how much by Sennertus —— 101,102 
Muys; ſee Moyo. | . 
Myſtrum of the Greeks, the different Accompt 
thereof | 


N. 
Ne: the contents — —— —— —— 80, 127 
Names of Figures Arithmetical and Geo- 


metrical — — - 177,178 
Naſtelli, a Foreign meaſure, the content — 119 
Nature of Numbers, 4. See the Chapter thereof. 


n 


—— 120 | 
Motion, the Characters for it, 10. How mea- 


PETR, V 1 
Nebel, hom tran/lated and reckoned — 84 


Necklaces, the Groſs - — 68 
Negative, the Sign thereoß — — —— 216 
Negenmanneken, how many in a Flemiſh 
Pound — — r Es 01RD WORE WAL LS 37 
Neiles; ſee Nails. 
Nepair's Bones deſcribed, 28. 
by, 27, 28. To divide thereby, 37,38. To con- 
trad a Product thereby, 220, 221. To contract 
4 Diviſion — — — 223, 224 
New Crown, the value — —— 79 
Newfoundland Fiſh, the Hundred 66 
Nine, the Properties thereof, and how called by 
Scaliger =. —— 663 
Nobles, how much the Engliſh Noble,76, 77. Ad- 
 vanced ſince firſt coined, ib. The ſorts of Eng- 
liſn Nobles. 78, 79. Of Foreign Nobles, 140, 144 
Nodes, the Characters for them ——— x10 
Noeſel, a German Wine-meaſure — — 118 
Nommator ; ſee Numerator. IS 
Nonaceſlis, Roman Coin, the value — 104 
Noncuplication, what and bow performed — 25 
Nonupartition, what and how performed — 34. 
Noph, for what taken — —— 82,84 
Notation, what and how accompted, 9. 
teacheth, and tbe ſorts thereof —— ib. 
Nought; ſee Cipher. > 3 
Nugatory equations, what 


— — 


Of univerſal uſe, ib. Ham conſidered in two re- 
ſpects, 4. How reſtrictively and hom largely ta- 
ken, ib. See Nature of Numbers. 
Numbers thought on to diſcover. See the Chap- 
ter of Technologie, eſpecially the Examples 


there —— — 551,552,553,554,555,558 
Numeration, what, and how many-fold ———1 3 
Numerator of a Fraction, what -— ——— 41 
Nummi, & Nummi Dragmi, the ſorts and va- 
lue — ———_5,3,.49 
Nutmegs, the old weight thereof 81 
Nuts, the Laſte, Barrel, &$C, ————— —— 76 
8 | 


Ars, the Hundred, bow much- — 66 
Oatmeal, the Laſte, Barrel, &c. —— 70 


Obles, the French meaſure, what and whence the 


Name — ——— 119 
Oblongs, what, 175. How produced 
Obolus, a Grecian and Roman Weight and Coin. 
Of the Sorts and Content, ſee 93,94,95,96, 
97,102,103,104,105. A Land-meaſure with 
the Latins, 99, 100. A Weight in ſeveral pla- 
ces, 124, 125, 133. Copper-money in the 
LoW- Countries —-—— — —— 135 
Ocha, a Foreign weight. — 127,128 
Octaceſſis, Roman Coin, the value— — 104 
Octany, Octavo's, Foreign weights, 131, 132,133 
Octipartition, what, and bow performed — 34 
Octuplication, what, and how perform'd -— 25 
Odd Numbers, what 
Offcome ; ſee Product. ; 
Oil, Oyl, the Aſſize, 72. The Foreign meaſures 


thereof — ——— — 118,119,120 
Oltavos, 


To multiply they; 


What „ 


— 613 
Number, the Original thereof, and the Science ap- 
propriate thereto, 1. Immaterial and pure, 2. 


na 


The TABLE. 


Oitavos, a Portugal wejght ———= — 132 
Old Nobles, their value ——— —-—— 78. 
Old Soveraigns, their value.. ib. 
Oldron, hom reckoned by Hunt — ——— 121 
Oliginat; ſee Darchiny. 

Omer, an Hebrew meaſure, the content — 2 84 
One; ſee Unite. | 
Onolaffat, Onolum ; ſee Orloff. p 
Oppo/i tion, the content thereof 231 
Ordinal Numbers, bow e Eee 9 
Orgya, Fatbom; ſee —— —— —- —— 82,83 
Original Namergtion, what, and bow many. Fold, 


13 

Orloff, a ſmall weight, bow much — Le 
Orobus, What —— ——————— 55 
Ortgen, Flemiſh money —————— 137 
Orthings, bow many in a Heller ————— 140 


Orthodoron, a Grecian meaſure —— 88,89 
Orthogon, what ſort of T1 riangle——=—1 74 


Ortiue Numeration, n 13 


Ortken; ſee Ortgen. 

Ovals, why ſo called —————— —>— 174 

Oughtred, bis way to expreſs the Indicesyof De- 
cimals, 209,210. To contract a Product, 220, 
221. Alſo to contract a Diviſion, 223, 224. 
His Table to divide a Log. 

ſpection into the Table of Parodical Degrees, 

and Obſervations thereon, 3 56, 357,358. 
Practice in Extraction of Roots, 359, Loney 


Notes of Ratio's, 411. Of the Proportions of | 


Aetals one to 9 520, 521. His twenty) 
Rules to find the Principals in an Aritbmetical | 
Progreſſion, 531 to 538. His Precepts and 

Examples for the Reſolution of Affected e 

| quUAHIONS —— from 643 to 660 

Ounces, the Characters for them, 10. Troy, 73. 
Avoirdupois, 79,80. Of ſeveral ſorts, 93, 
924798, 99, 100, 102, 104, 105, 124,1 2551 26, 

Ge. to 134 K l 138. ſee Uncia. 

Ounces ponderal and menſural, compared by Ma- 
lines A ene 18 

Ouncia, Oungia; ſee Ounces. | 

Oxgangs, how much, queſtioned — — 67 

Oxigonium, what ſort of T1 riangle — — 174 

Oxybaph, a Grecian meaſure 

Oxenbrigs, the Roll, how much — 

p. 


Ps the leng th and ſorts, 65,82 83,88 N 


98,99, 113, ſhould be Paſs — — 65 
Pack of Wooll, "the Weght = ——— 81 
Pagnam, a Foot with the Hebrews 82 
Pagode, 4 Gold Coin at Ga — —— 138 


Paleſt, a Grecian meaſure, the length 88, 89 
Palms, the ſorts and lengths 82,88, 89, 98, 99, 


100, 114,115,116 
Palmipes of the Latins, bow much 98, 100 
Panillas, Hunt's Accompt thereof - 120 
Paper, the Bale, Ream, &C. 66 
Parabola, What —— — o—_ -—— 30 
Paraboliſmus, what it 15 621 


Parallels, what Sign they are 
Paraſang, bow taken 


12,613 
82,84, 88, 99 


268,269. His In- 


1 the Roll, Dozen, Ke. 66 


pardauue - Kerafin, vba. . 1 38 
Paris- Pence, a Queſtion —8— — 454 
Parodical Degrees, what —=——— 336,355 
Parted-proportion, what - — — 


. 0 
Partition; ſee Diviſion. 


Parts of a Number; ; ſee Fractions. It 
Parts of 100, a Queſtion thereof —6: 24625 
Paſtimes ; ſee Technologie, 
Paſturage of. Cattel, viz. Sheep —— 441 
Oxen, &C,— adobe tees 
Pavements, Ourſtions thereof —— $09,510,623 
Paving Tiles, a Queſtion ———— 510,511 
Paiment, what, according to a Decree 1n Chan- 
cery, 611 612. Of n ueſtion 


— — wu... 


* 


tberealout —— — — 631,632 
Peas bartered for Flax —— = 48 [482 
Pecks, the meaſure, 70. The weight. 81 


Pectoral Powder, a Queſtion thereof —— 469 
Pence, the Characters for them, 10. The ſorts, 
76, 785 96, 97, 104, 105, and from 132 to 
141, alſo 149. Pence, a weight. 132 
pennick, a Penny of Norenborough — 1.39 
Penning, a weight at Vienna. — 126 
Penmy- weights, the Characters for 4 10. The 


ſorts, 72,73, 131. ſee Denarius, e 
Denier, Darchiny, G “4. 
Penn I ay their Aſixeü⁊ͤß⸗„? wo—_ 75 
is | Penſion; ſee Anatociſm. 


| Lea the old weight, 81. of 0 hundred weight, 


a Que ſtion — 


. _ 
K * 


— 


Perches, the length, and different — 64,114 


Perfect Numbers, what, 5- * ry rare, ib. Perfect | 
Decimais— 210 


Perimeter, mbhat —————- DT 506 
Period, bow uſed — — — 12 
Periphery, what — —1 74905 
Peroits, what part of a FRE Troy 73 
Perſah, how taken —— 4. 
Peſo, a weight. how much ——— —126 
Pezo of Peru, the value — 144 
Phaike, 8 — —— 5 
Phyſi cal Doſes, how ene — — 


79 
Ph 75 cal Fractions, what, 230. Phyſical Signs, 
= ib. Phyſical M eights of the Greeks--94. 
Piaſtra, Piaſtri, a Bolognian pound 136 
Piccolie, bow many to a Grain ———— 139 
Pichy,a Foreign meaſure, the length-- 114 to 11 9 
Piece; ſee Pounds of Money. 
Pieces, the content —-—6 5 
Pieces of Eight, Spaniſh money; ſee of the Sorts 
and Value, 140, 149. Reduced to Engliſh 
Cromns, 156. Queſtions about their Exchange, 
| 48 
Pieces of Land, Queſtions about them, 16 per” 
429,440, Pieces of Money, a Oueſtion—468 
Pignatoli, an Oil meaſure — — ——— 119 
Pile of Brick, a Queſtion reſolved — 623, 624 
Pints, the ſorts and contents--70.71,72,119.,120 
Pioneers, a Queſtion of their Work— 427 
Pipe of Beer, 71. Wine——72,1 18, 119,120 


Piſtolers, Foreign Coins, the ſorts and value, I 44 


Pitch, the Tun ſold, a Queſtion thereof — — 634. 
Place of a Number what, 14. No certain number 


＋ 
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| bf Places, ib. How they proceed, ib. Deno- 
mination of the Place, ip. Places diſtinguiſhed, 
| A : 


Placks, Scots money, hom many Bodles — 1 40 
Plain; ſee Rectangle. 25 
Plain Numbers; ſee Superficial Numbers. 
Plain Proportions, what, 409. The ſorts—418 
Planets, the Characters for tbem — 10 
Planks, the Load, how much, 69. Queſtion of the 
length, 165. and, ſolidity — ——— -— 518 
Plappot, the value —— 149 
Playing and working, a Queſtion 626 
Plethron, the Content uncertain, 88. How ſome- 
time rendred ——— — 89 


OTE PE 
— 


Ploug h- land, the content; Sir Edward Cokes 


and other Opinions thereof — — 67 
Poad of Ruſſia, bow much by Heylin—=—1 23 
Poali of Italy, the value 149 
Pockal or Bocal of Rome, the content —— 119 
Pocket of Wooll at Bruges, hom much ——1 27 
Point, the original of Magnitude, 1. A Meaſure 

of the Latins | — — 99 
Pointing of Numbers; ſee Pricking. 

Points, uſed for Terms of Art — 125,13 
Pole- Davies, the Bolt, how much 64 
Poles, a Queſtion of Poles and Switzers—5 12 
Poles, the length, 64. ſee Perches. 

Pollex ; ſee Inch. ES 
Polpate, the value ——— = 149 
Polynomials, what 273,294 
Pondus, Malines his Diviſion thereof — — 103 
Portuguiſe ; ſee Cruſado. 
Poſition ;, ſee Falſhood. 


Species for theyk == 31,86 
Prilms, ſolid Bodies of their Form, 172 miſ- 


printed for 176. 
Proclamations 


Charles 1ſt & 2d — 


— 


Product, what, 21. Of two Digits to be perfectly 
learned, 22, The Way of Alſted and Re. 
Cord thereabout queſtioned; 21,22. To con- 


tract a Product in Decimals ——— 220,281 
Production of Figurals ; See the Chapter 
thereof, 
guration, 
Progreſſion Arithmetical, the Characters therein, 
12,531. Whence it proceeds, 410. See the 
Chapter thereof, | 


* 
* 


Progreſſion Geometrical, the Characters therein, 
12,561. Whence it proceeds, 410. See the 
Chapter thereof. The Analogy to conſtitute 
4 Geometrical Progreſſion by any Ratio, 577; 
578 miſprinted for 578.579. | 
Progreſſional Diviſors, Dividends and Quotients. 
See Technologie. | | 


| Proof of every Work to be ſeen at the end of the 


Chapter, or on the particular Operations, The 


proof by Nines uncertain —— 18 
Proper Fractions, what, and the ſorts - 4 
Properties of ſome Numbers — 662,663 


Proportion, what, 7,405. The ſorts, 8,408,409, 

410. Sign thererf — | 
Proportionality, what = —— — 40 
Troportions, Continued, Disjundt, Doubled, Tri- 
pdled. See the ſeveral Chapters. 


| Proportions of Equality; ſee Æquations. 


| Poſts, ©ueſtions of their Travels, 439,440, 504, i Proportions of Man's Body. 515 


627,629 Provinces and Countries; ſee Kingdoms. 


Prune s, the Tare thereon, $1 ; ſee Copperas. 


_ Poſtulats, the ſorts and value. 144 
Pot- Aſhes ; ſee Aſhes. 1 
Pots to part Wine with; ſee ————— 614 
Pottles, their content ———— 70,7172 
Poulcee, a French meaſure, the length — 114 
Poulceon, a French Mine- meaſure, the content, 
119 
Pounds, the Characters for them, 10. The ſorts, 
63, 72, 73, 79, 80, 93, 944123, Oc. to 145, 
both of weight and value; alſo 149. 
Pounds of Engliſh Money, bow much, 76. Why 
called Pieces ———— Þ. 
Pounds of weight, Queſtions about the price 
thereof —— 430,431, 432,433, 434,43 5488 
Practice, what, and why ſo called, 427. See the 
Chapter thereof. 
Pricking of a Number, of what uſe in Numera- 
tion, 15. In Addition, 161, On Figurals,193. 
How different in Species, 358. How Affected 
uations to be pricked —————— 645 
Prime Numbers, what and how made 5 
Primes of Weight, 132, 133. Of Money, 158, 
159. Decimal Primes, 208. Minutes of 
Motion, called Primes c — 230 
Primi inter ſe; ſee Incommenſurable Fra- 
ctions. 
Principals in an Arithmetical Progreſſion— 531. 
. Ing Geometrical Progreſſion, 561. With the 


+, 4 


Pſound, or Pfound, the value 149 
Ptolomy his Proportion of the Diameter of the 

Sun to the Earth — — ——— —— 417 
Pu, a Chinian meaſure, the length ——— 113 
Pulgada, a Spaniſh meaſure, the length — 114 
Pulton to be corrected —64,7 


Puncheon of Wine, how much — —— ——72 


Puncheons of Auxerre, the content 113 
Pygme, a Grecian meaſure, the length — 88, 89 


Pygon, a Grecian meaſure, the length — 88,89 
Pyramis, 4 ſolid Body, whence the Name, 172 


miſprinted for 176. 


Uadraceſſis, a Roman Coin, the value--1 O4 
' Suadrangles, what, and t he ſorts —— 175. 
Some Queſtions reſolved of them, 508 to 


ROD 60 IIS 
Quadrans, what, of the Greeks, 96. Of the 
Romans —— —— 102,103, 104,133 
Suadrantal, what —— — 101 
Quadrate, what, 172 miſprinted for 176. 


Quadratus, taken for Bigatus, 105. For a 
Square, 172 miſprinted for 176. 
Quadrillions, what ————_——14 


Quadripartition, what, and how wrought —— 3 

Quadruplication, what, and hom wrought — 24 
Quæſita, what, and the Character uſed for it —1 3 
e was 7 Quanti- 


12 James, 77, 141 Of K. 


and the ſeveral Chapters of Fi- 


— 12 


„„ ber 


— 


Quantities, what 
Quartaries, Afeaſures of the Latins — 107, 102 
Quarterns, 4 Spaniſh weight ————— 125 
Quarters, the Characters for them, 10. Of Corn, 
"the content, 70. Of an Hundred Avoirdu- 
pois, hom 10 b ——— 80 
Quarti Beſonts, the contents — — 120 
Quarxti Bigots, the contents —— d. 
Quarti Secchio, the contents —————— 1b. 
Quartid'eſcue, the value . —— 1 37,149 
Quartil, a Wine- meaſure, the content 119, 120 


nm 


— —.— 178 Reciprocal Proportions, what = 


An Aſpect, bow many Degrees —— — 231 
Quartilio, Spaniſh- money, the value —— 140 
Quarto's, bow many Palms therein —— — 115 
Quarts , bow a and the ſorts, 70, 71,72, 
119,120, 132 

Quatrini, hom many Bagatines therein, and "their 

value ———— — -- — 140 
Queſtions reſolved, See the Examples! to every 

Rule throughout the Book. 
Quinar of the Romans, how much, 102 ,103,104, 

188 

Quincunx, the weight, 1 03. The Aſpect — 231 
Quinquaceſſis, Roman Coin, the value 104 
Quintals, the ſorts and weight —1 21,123,127, 
128 129,130, 131 

Quintil, the AſpeZ — —— 11,231 
Quintillions, what. — 14 


Quintipartition, what, and how done — 3 


Quintlein, a German weight — — — 103 
Quints, how many in a Pound, 126. In a Mark, 
3 32 
Quintuplication, what, and bow done — 24 
 ®uires of Paper, how many to 4 Ream ———66 
Duotient, bow 9 12. What it is, 
and whence ſo called. —— '30 
R. Gag pes 
Adix ; ſee Root. 
Raies; ſec Res. 

* 5 the Tare thereon, $1. ſee Sugar. 
Raaiſins ſold, a Queſtion thereof —-— 489 
Ramus, his Device about the Cube - — 188 
Rappen Muntz, the value —149 
Kaſhes, the piece, bow much 65 
Raſiers, a Foreign meaſure; ſee . — 121 
Rate, a Queſtion of the Rate of Vine 629 
Ratio, Rate, how to find the Log. thereof; ſee 
Anatociſm. Rate per Centum reduced to a 
Purchaſe by the Year, and the contrary — 610 


1 


Rational Numbers, what. 249, 294. Rational 


1 8 


—— 


Species 335 
Ratio's, what, 7,4056. Wherein they agree to 
Fra@ions, and are like them, 7,410. Of what 
ſorts, and their Names. See Chapter I. of 
Ratio's. How expreſſed, 410. How found 
but, 411,560. 
with Proportion, 410. 
the Difference of two Numbers, 41. See 
Book 4. Part 1. 
Raw-{ilk, the Pound, $1. 
Reals ; ſee Royals. | 
Reams of Paper, how much ——— ———— 56 
Keapers, 4 Queſtion concerning them —— 441 


— — — 


Tare tbereon— ib. 


The word uſed promi ſcuouſiy 
How different from 


| ren, 40g 
Reciprocal Rule of Three, what — 425 


Record, his Obſervations on = Statutes of 33 
Ed. 1. & 51 H. 3, —— — 7 
Rectangle, * — 21 
Rectangle-Line; ſee tepariterix. | 
Red and Black, a Queſtion thereof ———— 635 
Reducend, what —— 152 
Reducers, what 3Ä̃ʒẍvñ lä jb. 
Reduction, where uſeful, 13. What it is, 44. , Of 
Fractions, and the ſorts, ib. See dhe: feve= 
ral Chapters of Reduction. 
Reduplication, what, and bow done 24 
Reed, an Hebrew meafure, the length 84 83 
Relative Numbers, See eh 
Remain, Remainder, what,'18. On a Diviſion, 
what and how to ſet it, 30. Queſtions — 
Kemainders in Technologie — 542 to 548 
Rent on a Leaſe, Queſtions thereof in Aenne 


1. 


— 


nn —— — —— 606 665.508 
Res, Portugal Accompt thereby --133,139,140 
Reſt; duals, what — 273,294 


Reſolution of «Aquations ; ſee the Chap. thereof. 
Reſt, what 


Reſult, what —— V 152 
Reverſed Proportions, wa. NY 
Reverſed Rule of Three, what — 425 
Keverſion of a Leaſe, Queſtions ; thereof + in Ana- 


. 


2 


—— 


tociſm; ſee —— ————— — 608 
Reyſe; ſee Res. 5 
Rhomboides, Rhombus, 155. — 175 


Kials, or Royals, the ſorts and values, 135,139, 
3 140, 1 
Kibband, the Piece, bow much — 65 
Rider miſprinted — — —— 1 
Riders, or Ryders, the forts and value— 144,1 49 
Rie, mixed with Barley, &c. Queſtions thereof 


in Alligation, 467,471,475: A Queſtion 
of the ſale —— a | 


Right- Angle, what, and bum called —— ——1 74 
Rings of Ciapboard, how much, 65. Hid, bow 


to diſcover — — — We 
Rivola, how much in weight e 


Rix-Dollar ; ſee Dollar. 

Rod of Land, the length, 64. It aue, from 4 
Rood, ib. ſee Perch and Verge. 

Rod of Wall, a Queſtion thereof 428 

Rod of Wine, hom much — 118 

Roman Meaſures, 101,102. Weeahts, 102,103, 


104. Money, 104,1 05. The Piece called Ro- 
manus Solidus, the valu 105 


Romana; ſee Maneh & Mina. 
Rood, how much —— —— — 67,114 
Roof, Queſtions of the Tiling —— —— 509,510 
Room of a Number; ſee Place. 

Root, what it is, why ſo called, and how characte- 


rized, 6,11,174,1 77,178. Univerſal Root, 
the Chara@er — — _—— — . 2 


1 


—— — — — 


Rooted Numbers, to produce them, 184, The 
Table thereof, 185. Varieties of producing 
then . ——— I 36 to 192 


Rooves,or Arroba's, the ſorts and contents, 119, 
120, 1 23,127,128,1 29,1 30, 131 


* | 
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 Ropemakers Portion to bis —— 57 


Ropes of Garlick, bow much 
| Roſe-Crown, and the half, the value — 79 
Roſe-Nobles, the 2 and value 78 
Koſe- Royal, the value — — — — ib. 
Roſolus, what ⁊æĩñ⸗é„ôtò) 94 


Rotuli, the ſorts and contents -—— 123 to 1 132 


Round Numbers, what ——————— 5 

Rouſtick, the — 149 

Romls, their contents —— —— ————— 65,66 

Royals; fee Rials, and MI and * 

| Royals. 

| Rubes; ſee Rooves. 

Rubles, Ruſſian Money, the RE — 140,144 

Rule of «Aquation, 613. Of Cofs, ib. Whence 
the Name, 614. Of dark or ſtrange Poſi- 
tion — — — — — 620 


Rule of Falſe-Poſition ;, ſee Falſhood. 


Rule of five Numbers, why ſo called, 449. Both 


_ and Indireet ;, ſee the Chapters there- 
O 


tity, 613. Of Society or Partnerſhip, 456. Seconds, the Character for them, 10. Uſed for 

Of Three, 421, Both Direct and Indired , a Weight, 1 32,133. Time and Motion, 230, 

ſee the Chapters thereof. 23 
Rundlet, the content 72 Selibra, hom much — 103 
Rus, how taken with the Rabbins - — — 83 Sembella, Ramus money, the value 104 


Bals; 5 ſee Rials. 
Rycks Dollars ; ſee Dollars. 


Ryders ; ſee Riders. 
8. 
88 syra, an Exotick Meaſure of the 
Gree the content —— — 02 


Sables, be Timber, how much ——— 
Sachos, an Arabian Weight, bow much, 124, 126 
Sack of Charcoal, the content, 70. Wooll, 81 Corn, 
Sea-Coal, Salt, 121,122,123. Sacks of Corn 
borrowed, and too little paid for them 525 
Sackelosh, the hundred, bow much —— —— 65 
Sacred Number, vbat ——— 663 
Sacros; ſee Sachos. | 
. Saffron; ſee Hemp. 
Salel, how taken by the Rabbins —— —— $3 
Salmes, an Italian meaſure. the content — 119 
Salmon, the Table of Meaſures . — 71 
Salt, the Hundred, Wey, &c. 70. The. Foreign 
Meaſures thereof, 122. Bart red for Wine, 
H 480 
Saltus, a Land-meaſure af. the Latins ; z ef ge 
diviſions thereof in a Table 
Salvator of Venice, the e eee e 
Salute, and the parts, their value — 79 
Saphora; ſee Barillia. 
Sare; ſee Zare. 
Saſſenars, the Value ISO 
Saſſi, how many in an Ounce ——— 13! 
Savoy, a Queſtion about the Pence —— 454 
Scaby, the value — —— 150 
Scalenum, what ſort of Triangle — — 174 
Scaling- Ladders, a Queſtion of them — 506, 507 
Schaneberger, the value — — 150 
Scheppels, 4 Foreign meaſure ——— 121,122 
hon, the ſorts. and contents —— 88, 99 


66 ; 


— 


Scholars, a Queſtion of their F tings — 576 
Schreaves of Wine, hom much rn — 4 8 
Schrickenborger, Jometime uſed for Creutzer, 


13 
Schuytken ; ſee Ship. , 1 
Scoc, the ſorts and contents 1353136 
Scores, the Contents — 65 


8 crupies, the Character for them, 10. The ſorts 


and contents, 79, 80, 93, 94. The ſeveral La- 
tin Names, 94. A Land-meaſure with the 
Latins, 99, 100. 
Weights of that Name, 102, 123, 124, 125, 

| 126,133 

Scrutarii, a Foreign weight; the content —— 128 
Scya of Turkey, the value—— —— I50 
Sea-Bisket, bow ſold 
Sea-coal, the Chaulder, 70. 


The Foreign mea- 


ure — — — 


Seah, an Hebrew meaſure, the content — $2 84 
Seams : ; ſee Quarters of Corn. 


| Seat ; ſee Place of a Nnmber. 
Rule of Proportion, why ſo called, 4.21. of Quan | 


Secchio, a Foreign Wine-meaſure — 119,120 


| Semi-diameter, WHAL ——— - 


—— 7 
Semilibella, bow much 


103 


q Semiobolus, Grecian money, the value---56,97 


Semiquartil, the Aspect ——— — 11,231 
Semiquintil, the — 115231 
Semis, how much ——- — 103 
Semiſextil, the Aspect ——— 11,231 
Semiſextula, how much — 100 


Semiſſis, hom much in weight ——— —103 
Semiſſis, how much in Money 104,105 
Semiſſius, how much in weight 103 


| Semiuncia, the ſorts, content and value, 100, 


102, 103, 104 
Sennertus, bis Accompt of the Roman meaſures 
by weight —— — 102 


Senube of Bohemia, the value —— 


the Eff ———— 209 
Septier of Land, what, 114. Of Wine, 119. 


Of Corn -—— — — 120, 121 
Septuaceſſis, Roman Coin, the value — 104 
Septunx, hom much in weight 103 
8 Septuplication, what and how done — 25 
Seſquiquadrate, the Aſpect 11,231 
Selquiquioril, the Aſpect — 11.231 
Seſſini, Copper-money of Venice — 140 
Seſtertio's of Cleopatra, how much 123 
Seſtertius, the Roman Coin, how much, and hom 
to number thereby; ſee — 104,105 
Seſtling, the ee eee 150 


Seven, the Properties thereof 663 
Sexaceſſis, Roman Coin, the value 104 


Sexagenæ, the Characters for them, 10. What 


and bow expreſſed, 231. ſee Aſtronomicals. 
Sexagenary Table, and its uſe; ſee the Chap- 
ter thereof. 


Sexageſimæ, 


Coin, 104, Other 


— 74 


134,123 


150 
Separatrix, what, 1 2, 208. Removing thereof | 
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Sexageſi ime, the Characters for them, 10. What 


Sextans, in weight and money, how much, 102, 


Sextil, the Aſpect - — 


Sextula, the ſorts and contents, 100, 102, 103, 


Sheep, Queſtions thereof, 498, 628 „629. 8 Pa- 


——U U — — ͥ — APR Pee — ——— —ñ— Ine — a 8 
n I J : 2 3 8 : 4 


The TABLE: 


and bow expreſſed, 231. See Aſtronomi- 
cals. . 


Sexantes, how many in the Libra Romana, 
133 


103,1 04 
Sextary, whence the Name, 84. The ſorts and 
contents, 90,91, 101, 1025 ſee Sextiers and 
Sixths - — — 119,120, 124,125 
Sextier, a French Wine-meaſure — —— I19 
— 11,231 
Sextipartition, what and how done ——— 34 


1045105, 1 24.1 25 
Sextuplication, what, and how done —— 24,25 
Sezains, how much — 125 


ſturage. 
Sheep-skins, the Hundred 
Shekel, the ſorts, weight, and value —— 86,87 
ende the Name == 86 
Shillings, the Characters for * 10. The 


—6 


ſorts, 76, 78, 135 to 142. Alſo, 150. Que- 


ſtions about the Ratio thereof —— 413,416 
Ship, the Coin ſo called, its value, 144. Oue- 
ſtions about buying of Ships, 464, 465. To 


Simple Element:; ſee Elements. I 
Simple Golden Rule, what 421 
Simple Numbers; ſee Prime Numbers. | 
Sipers; ſee Curle-Sipers. 

Sirname of a Fraction, what ————— -43 
Sitars, how much ——————— 93, 94,95 
Six, the Properties thereof — — — — 663 
Sixths of weight, 125. Time and Motion---230 - 
Sizain, how much in Weight . — 124,126 
Skins, the Binde, Timber, &c. —— —— 66,67 
Skipponds, Skippounds, whence ſo called, the 


ſorts & contents,121,123,126, 12$ 12951 30 
Slug gards Rule, what — — — 22 


Snaphanen, the ſorts and value 150 


Snellius bis Compariſon of the Foot of one Place 
with another —— ———— 11 3 


Snube, or Senube, the value 1 50 
Snubourgh, German money) —— 135 
Soldi, the value ͤ“ꝰ . — 150 
7 | Soles, how many in a Turn —————66 
Soli, the Value - — 150 


Solid Numbers, what, 7. Of them divers ſorts, * 
ib. 173,172 (for 176) eee Fi- 
gural Numbers. 


Solitary ſide of an «Aquation, what 614 
Solomon's Brazen Sea, the content. —. $4. 


increaſe or decreaſe their Burden in the Build- 


ing, 523. A Queſtion of the aps. of two] Somers, what, and how much 


Ships — — e 
Sbip-Angel; ſee Angel. 
Sbippond, or 'Shippound ; ſee Skippond. | 
Shiur, what — — 82 


Shock, 'the content, 6 . Toe c ————— 144 
Sbrimps, the Hundred — — 66 
Sicherling, the value | 150 
Sicilicum, Sicilicus, Siclus ; ſee —— 10251 03 
Side of a Figure, what, and bow called and cha- 
racterixed 174,336 
Siglus, Grecian money, the value 96 97 
Signs Celeſtial, the Characters for them, 10. 
Signs of Addition, Subſtraction, Multiplica- 
tion, Diviſion, Analogy, &c. 12. Aﬀirma- 
tive, Negative, 209, 210. Where to be pla- 
ced, and how uſed, 274. Sign , where 
underſtood, ib. 296, 336. ſee Aſtronomi- 
cals. 


—————ů—ů — 


silico, how much i in weight ————— 132 


Siliqua's, the ſorts and contents, 93,94, 95, 100, 
102 104, 105,1 24,132,133 

Silk-raw, Silk Nubs or Husls, the Pound, how 
much, 81. Tare thereon ib. 
Silks, the Chef, how much, 64. Several Queſti- 
ons of Silks, Damask, Sattin and Taffata, 
483,484, 491,497,530, 531,633, 639 

Silver mixed, Queſtions of the Fineneſs, 469, 
476,527. Of the weight —- 575 
Silver Coins, 78,86, 96, 104, 134 to 142, and 
145to 1 52. Silver Cups, a Queſtion thereof 


reſolved — — 504 
Silverling, what, and the value — 86, 97 
Simbella, hom much in weight 103 


Himmel Bread, what 


— — — 74 | 


Sols, Solx, French money, the ſorts, and Wes 
and Charafters —— ———10,137,150 


119,120 
Somme, hom much 129 
Hope, the Barrel, Kilderkin, &c. ———— 
Sope- Aſhes ; ſee Aſhes. 5 
ren the ſorts, which called Unites, 78, 


79 
Souldey of Venice, "i cd ed 140 


Souldiers, Queſtions about tem 497,540, 541, 
6 27,628 


— ——— 


Souls, Soulx, Soulz : : bs Sols. 

Soulthwitch, the Hundred, how much —— 6 5 

Sound Numbers; ; ſee Solid Numbers. 

Span, of the Hebrews and Greeks — 82,88 89 

Spaniſh Tobacco, the Tare thereon —— —— 81 

Species, what, 75 334. Characters uſed there- 
in, 11,12, 1 3, 334335,336,337,338. The 


ſame may /eenify different Quantities, 334. 
How Powers therein are known, ib. 7 heir Form 


to be kept in working a Queſtion, ib. Their 
Nature and Sorts, ib. 335. To expreſs Powers, 
336. See Book 3. Part 6. Rule of Three 
wrought in Species 425,427 
Specificks, why ſo called, 436 3 3 ſee the Chapter 
thereof. 
Sphzre, or Globe, what, 172 miſprinted for 
176. Analogies thereof, and Queſtions there- 
about. 56315125 
Sphzroide, of what Form 525 
Spice, the old Weight, 81. Queſtions of? the 
Price thereof, 422,435,436, 468, 473,474» | 


5 3 2 4 
7 * 
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Sports and Paſtimes; ſee Technologie. . 
Sportula, of the Romans, what 1 04,1 og 
Sprats, the Card, and Hundred, &C, — 66 


Spruce-Elbing, the Bolt, bow much - — — 64 


* 


\ 


Stadale of Land, bow much — 


The TABLE: 


Leregt. Engliſh, the ſorts; &. 78,79 
% 2m Numbers, Squares, what, and their Pro- 
duction, 172 miſprinted for 176, 184, 185, 
186 189,1 88. To extract their Roots, 193, 
194,195,203. Queſtions of Squares and o- 
ther Quadrangles, 508 to 514. Sorts of | 
 Square-Battels, 512,513. ſee Figuration. 
Square Cubes, wbat, 177. To produce them, 
1 84,1 85. "To extract their Roots, 199, 201, 
20 
Squared Squares, what, 172. miſprinted for 
176. T6 produze them, 184,185. To extract 
their Roots — 1 98,199, 200, 203 
Square Meaſure reduced, 155. Added, 161. 
Subſtracted, 164. A Queſtion thereof — 165 
Square of Pavement and e how much 67. 
Queſtions thereof — 509, 510, 5 1 
114 


Stadium, Stade ; ſee Furlong. 

Stagion 3 ſee Exagion. 

Star of Wine, how much, 118,119. Of Corn, 

122,131 

| stater, Grecian Coins, the ſorts and value, 
with the Semiſtater, 96 97. The Italian Sta- 
ter, its weight 124 

Step ; ſee Pace. 

Sterling Money, what, and why ſo called —6. 
Value advanced by Proclamation, ib. By 
Merchants, 77. Coins Standart and Fine- 
neſs — —75, 7,78, 79, 141 

Stifelius, bis Order of expreſſing Diametral Num- 

bers — —— 183 

Stivers, Stiver-Pieces, Styvers, the ſorts and 

 value--135,136,137,138,140,144,150,151 

Stivers, marked like Shillings — 

Stock, ſeveral Oueſt ions reſolved thereabout, 4 38, 
456,457,453,459,460, 495, 498, 499, 626, 

627,636, 640 

Stoch, the Fr 
Stockings; ſee Stuffs. 0 

Stone, 3 meaſured — 69 

Stones, the ſorts, and hg much, 80, $1,118, 

122,123,126,127,1 28, &c. to 132 


—_—_—. 


— * 
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—— — 


Stoop, how much the content 118,119,129 
Store of Analytical eee ion, where to be bad, 
61 8 
Stride; ſee Pace. | 

Strikes, their contents — ———————66,70 
Stuffs, bartered for Stockings ——2—2 —— 481 


Styvers ; ſee Stivers. 
| Subduction; ſee Subſtraction. 
Subſtantial Number, what 66 
Subſtraction, the Sign thereof, 12. What it is, 
18. The Table thereof, ib. Simple, ib. 
Compound, 19. See the ſeveral Chapters 
thereof. | 
Subtil ; ſee Pounds. 
Subtrack ion; : ſee Subſtraction. 
Subtrabend, what 
Suffolk Butter and Cheeſe, the Wey, Clove, &c. 
hom much 
Sugar, the Tare thereon, 81. 


e and Wine, 479,480,482. A Queſtion of 


— — 662 


St 


2 _—_ — — O 


| Sun, 4 Queſtion of his bigneſs ——— 


Bartered for Rai- | 


the Hundred Netto rn 


| Sultanies, - Turkiſh Money, the value, 1 24; 144 
Sum, or Total, what — —— I6 


Sum of Quickſilver, how much— Arg 131 


Sums of Money, Queſtions thereof, 464, 46 $5548, 
574, and other places. 


» in. cm 4 


— 417 
Jas og Numbers; 3 ſee Abundant N um- 
ers 


4 Suppeſ ſtion in equations always the true Num- 


— 


—— 619,620 
Surds, what and whence they ariſe, 7,198,205. 


| Characters uſed therein, 11,293. To extract 
the greateſt Root of a Surd Number, and de- 
nominate the Remain, 205, 206, Conje@ure 
of the Name, 293. The forts thereof, 294, 

295. How to place them, 296. Fractiona- 
ry Surds, 329. Of Proportion in Surds, 4$24- 
See Book 3. Part 5. 

Surfaces, or Superficial Numbers, what, 6. Aa- 
ny ſorts of them, ib. 173,174, 1 75,1792 miſ- 
printed for 176. 

Sur ſolid; what, 177. Probably. whence the Name, 
ib. To produce them, 184,185. To extract 
their Roots 200,201,204 

Switzers and Poles, a Queſtion of them — 5 12 

| Symbols for Denominations — 10,11, 12,13 

Symmetral Surds, what, and hom to find which 
are o.. — 295,296 

Synonymical Terms in Diviſion ——— — 30 

Hnopſis of the Nature of Numbers —— — 4 

Syrian Bean, the weight —— —— - = 125 

Syitatical Number, my MEDRE ENTS 

| 

Alles, of Dr. Dee, 2. Natur of Num- 
bers, 4. Elements of Numbers, 9. Sym- 
" bols for Denominations, &c. 10; I, £2,143. 
Numeration, 15. Addition, I6, -Subſtra- 
Gio, 18. Multiplication, 22, Nepair's 
Bones, 28. Frattions, 42. Geodæticals, 62. 
Engliſh Long-meaſure, 64. Cloth and Silks, 
64,65. Merchandiſes, 65, 66, 67, 68, 69. 
Square Meaſure, 67, Corn, 70. Ale, Beer; 
Eels and Salmon, 71. Wine, 72. Jo- 
weight, 73. Aſſis ze of Bread, 75. Sterling- 
Money, 76. Sterling-Coins of Gold and Sil- 
ver, 78, 79. Avoirdupois weight, 80. 
Wook, 81, Hebrew Meaſures, 82, 85. 
Their Coins, 86. Their Weights, 87. Of 
Grecian long Meaſures, 88. Their capaci- 
| ous Meaſures, go. Their Exotick Meaſures, 
92. Their Weights, 93, 94, 95. 
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Their 
Coins, 96. Latin Meaſures, 98, 99, 100, 
101; 102. Roman Meaſures, 100, 101. 
Their Weights, 102, Their Coins, 104. Se- 
veral Parts of the World, Kingdoms and 
Countries, 107, 108, 109, 110, 111. Long 
Outlandiſh-meaſure compared,1 12,113. Foreign 
Long - meaſures with the 100 Ells of Antwerp, 
114,115, 116,117,118. Foreign Meaſures 
of Wine and Oil, 118, 119,120, French 
Corn-meaſure, 1 20. Other Corn-meaſures 
compar'd with the Laſt of Amſterdam; 121, 
8 L 122. 


| 
| 
| 
| 
; 
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| 
| 


122, Foreign Salt-meaſures, with the Sack 


Taffata; ſee Silks. _ 


JTare, the Character for it, 10. 


Ten, the Properties thereof 


The TABLE. 


of Armuyden, 122. Foreign Seacoal Mea- 


Thief purſued, a Que ſtion thereof — 441,442 
Things hidden to diſcover; ſee Technologie. 


ſures, with the Laſt of Newcaſtle, 122, Third Surſolids, to produce them, 184, 185,191. 


123, Mina Ptolomaica, 123. Arabian 
* Rotulus, 124. Italian Phyſick- Pound, ib. 
Spaniſh Mina Romana, 125. Pounds of 
Spain, France, Germany and Bruges, 125, 
126. Foreign Weights compared with th 
Io Pound of Antwerp, from 126 to 132. 
Mark-weights, 131, 132, 133. Romana 


' To extract their Roots; ſee Extraction of 
Roots. Wn e 
Thirds of Weight, 133. Time and Motion, 230 
Thouſands, ſee— — 65 66, 123,131 
Three, the Properties thereof 662 
Tierce of Minz, bow much —— —. 72 


Libra 133. Tun of Gold, ib. 


lar, 135. Bohemian Scoc, ib. Collen- 


| Tiking. of Scotland, the Hundred ———— 
Mark- | Tiles, the Aſie —— —— = 


weights compared, ib. 134. Auguſtan Dol- Timber, the Load and Tun, 69. Queſtions of 
8 P 8 the Solidity, 517,518, 'of the Worth—522 
Timbers of Skins, the content — 66 


Guilder, 136. Dantſick Scoc. ib. Flemiſh- 
Pound, 137. French-Crown, ib. Ryckx- 
Dollar, 139. Milraies, ib. Spaniſh-Du- 
cat, 140. Foreign Gold, 142, 143, 144, 
145. Foreign Silver, — 145, 146, 147, 
148, 149, 150, 151. Geometrical Figures, 
173. Diametral Numbers, 180. Rooted 
Numbers, 185. Extraction of Roots, 202. 
Numeration of Decimals, 208, Decimals 
for Money, Weight, Time, 213, 214, 215. 
The Sexagenary Table, 246. Tables of Lo- 


garithms, 252,25 3, 254,255,256. For Di- 


viſion of Logarithms, 269. Coſſical Cha- 
racters, 272. Parodical Degrees, 355. Pra- 
Cice-Tables, 430, 432,434. For diſcovery of 
Things hid, 558. Divi ſors and Gnomons for 
Reſolution of Affected «Aiquations — —— 646 


Tahe of China, the value. 14 


| 102,104,123,130 
Talſhide, the Afſſize — „ 9 
Tan, the Load, how much — 69 
Tanga ef Goa, hom much — — 138 
Allowance 
Queſtions thereof — 488,489 


thereof, 81. 


Tarie, how many in a Ducat ——— —— 139 


Teaſtons ; ſee Teſtons. 


Technologie, whence, 530. Under what Names 


taken, and what it imports, 542. See the 
Chapter thereof. | 


| 66 4 
Ten: ſhilling Pieces, why called Angels, 77. ſee 
Angels. | 


Time, the Character for it, 10. How meaſured, 
229. © Queſtion of Time in Reduction, 155. 
Addition f Time, 161. Subſtraction thereof, 
164. Queſtions of Time of Trade, 457, 
458,459,460,461. Time of Paiment ; ſee 
Æquation of - Paiment and Anatociſm. 
Tina of Gold, how much -—133 


Tiſchaufer, how many to 1 Secchio — — 120 
Tobacco, the Tare thereof — 8 
Tods of Wooll, bow much —— — — —— ib. 
| Toman of Perſia, what —— —— —- 145 
Tomines, how many in a Mark =— — 133 
Tone, how gotten — 413 
Tonna of Gold; ſee Tonne vv Ton, 
Tonne of Timber, how much, 69. Beer, 71. 
Wine, 72. Gold ——————713 
Tonne weight, how much —— = — 80 


5 Tophach, a Palm, how much ———— — 82 
Talents of ſeveral ſorts, 86, 87, 93, 95,96, 98, 


Topium, a Grecian meaſure, the content, 92, 93 
Total, what —— — 16 
Ti ovit, the content, 70. The weight —-— $1 
Tower Pound; fee Pounds. | 0 
Towns and Cities; ſee Kingdoms. 
Toyſon d'Or; ſee Golden Fleece. 
Tranſlation of an eAquation, what -——— 621 
Tranſmutation, whence, 530. What wrought 
thereby, 576. See the Chapter thereof. 
Tranſpoſition, whence, 530. What, and the 
ſorts, 540. See the Chapter thereof. Of 
an equation, what — 6 
Trapezium, what ſort of Quadrangle — 175 
Travelling, Queſtions thereabout reſolved, 439, 
440,454,504,626,640 & 641 


—ů— 


Tenements, a Queſtion thereof — 500. 
Tercies, bow many in a Mark — —132 
Terms of Art, how characterixed, 12,13. Com- 


mon Terms, the Characters for them, 13. Terms 
of a Fraction, what, 41. Of a Ratio, 410. 
Of Proportions Disjunct, 419. Continued, 5 29 
Teruncius, the weight, how much 103 
Teruntius, the Coin, hom much -—-—— — 104 


Teſtons, the ſorts and values, 138, 139, 140, 


151 
Tetarpe Laconica, the content —— —— 92,93 
Tetarton, a Grecian meaſure - 90.91 
Tetradram, the weight, how much — 103 


Tetraſtater, Grecian Money — 96,97 


Tetrobolus, Grecian Money ——— — 96,97 
Thermos z ſee Lupines. 


Trays, how many to a Shock ———-——— 67 
Treagers ; ſee Lockram. Thr 128 
Tredecil; ſee Seſquiquintil. „ 
Tremiſſis, bow much —— —— ——— — 103 
Treſeaux, the content ——— 12 
Tret, what, 82. A Queſtion thereof —— 488 
Triangles, the ſorts, 174. Principal Parts and 
Area thereof ; ſee ——— — $06,507 
Triangular Number, what —— 174,175. 
Triceſſis, bow much — —— —— 104 
Tridrachmum, the value — 96,97 
Tridrams, the weight . 103 
Triens, how much — — — —— — 103,104 
Trillions, what —— —— ———— 14 
Trine, the AſpeF —— ———— 11,231 


Triobolus, bow much . 96,97,103 
K Tripar- 


Tbe TABLE. 


Tripartition, what, and boi dune henna YI. 
Triplication, what, and bow done— — 4 
Triunx, bow much - 103,104 
Troy weight, the Table thereof, 73. Ordained 
by Statute, 63,72. How agrees with Avoir- 
dupois weight, 79. What to be weighed there- 


—ů— 


by, 63,73. Addition thereof, 161. Deci- 
mals for it — — 213 
Truſs of Hay, how much —— 80 


Tſaad, Tſagad, taken for a Pare— 82,83 
Tufted Canvas, the Piece 8 5 
Tun, or Tunne; ſee Tonne. 

Turks, hom ordered to die by Lot ——— 541 
Turns, how much — — 66 
Turones, their value ——— ————— 151 
T wenty-ſhilling Pieces, Engliſh Coin —.— 78 
Twice blind Rule, whey ee LS ai 550 
Twill of Scotland, the hundred . 65 
Two, the Properties thereof —- — — — — 662 
Type f the Elements of Numbers —— -—— 9 


. 


Alentinian's Piece of Money - my 04,1 05 
Value of Gold with the Jews, 82. Of Ster- 
ling Money advanced - 76,77 
Van-Ceulen, of the Proportion of the Diameter 
to the Circumference : ; ſee — 179 
| Van-Etten, of the Proportion of Water 16 Ade- 
tals — — 520 
Varas, Varras, tbe length — 114411 55116, 118 
Venas, the content 
Verge, the French on how 18. — 114 
Verſt; ſee Vorſt. 
Verſus, Verſe, hom much 98,100 
Vertels, Vertules, the content — 127,122 
Veſſels, how to part Wine by them ———— 614 
Vicars and Canons, their Expences — 462,463 
Viceſlis, bow much —— — ä —— — 104 
Victoriatus, what, and the value — 104, 105, 13 3 
Vieryſers, their value 
Vintains of Portugal, how much ——1 39,140 
Virgin Number, what --— - — — 663 
Ulna, taken ſometime for Fathom — — —83 


— — 


Ulna agreſtis, & Ulna communis; ſee — 99 


Uncertain Notation; ſce Arbitrary Notation. 
Uncia, uſed for an Ounce, is of ſeqeral ſorts, 


73,79,80,93,94z102. Uſed for the Braſs 
Coin of the Romans, 104. For an Inch, 
100. How elſe uſed; ſe— — — 355 


Uncompound Numbers; ſee Prime Numbers. 
Unicorn of Scotland, the value 145 
Unit, the Original of Number, 1,4. How a 
Number it ſelf, ib. Parts thereof, hom Num- 
bers, ib. Euclid's Opinion thereof, ib. The 
beginning of Multitude, 5. Its Place, which 
is to be well noted, 14,208,209. Properties 
thereof ———— —2.— 662 
Unity, often put for Unit. 
Univerſal Root, the Charaders for it — 293. 
' Univerſal Surds; ſee Surds; Book 3; Part 8. 
Vocabula Artis; ſee Terms of Art. 
Vorſt, the Ruſſian meaſuũ t 106 


119 


| Urbicus Sextarius, what —— — 101 


Urna, the content —.— — 119 
Urn, 4 Roman meaſure, the content 1011 % 
* Factions, what Tk 4 3 


| W. 


Man: 


Aer, a Queſtion thereof ———619 


Walls, Queſtions thereof--427,428,635 
W hs, their content — — —-— 66 


Waſtel-bread, what 


e 

Water-meaſure, bow much _ 70 
Waynſcot, a Queſtion thereof —- — 511,512 

2 bs, or Weys of Salt, 70,122. Of Butter, 
Cheeſe, 80. Wool, 81. Coal, 122, 123. 

Other Weighs, 123. The Wey at Antwerp, 
126. At Bruges —127 

Weight, what, 62. Weighs of the Buſhel if 


Wheat by Statute — 70 
Weights Troy and Avoirdupois of moſt gene- 
ral uſe in England, 63. Probably why ſo 


| called, ib. What to be weighed by each,” 10173, 


BM 


79780, 81. Weights of the Hebrews, Greeks, 
and Romans;ſee the words. Foreign Weights, 
123, 124, 125 to 135. To try the fincneſs 

of Gold and Silver . —— 141 

Well, Queſtions of a Worm creeping out, 4.47, 
448. Of the digging a Mell — 630 

Wer ps of Embden-meaſure, bow much 121 

Wes, ; ſce Weighs. 

Wheat, Queſtions of the Mixture thereof. 467, 

471,475. Barter of Cloth for Wheat, 479. 

Sold to be paid encreaſing every Rubel, 


— 


| . 69. 
Whearen-byead, what e, 
White Groſs of Bohemia, how much———135 
IWhite-Pence, the contents — 1365 138 
Whole Numbers; ſee Integers. 
Winchelſea, when drowned ———- — 74 
Wincheſter meaſure; what _ 20 


i Wine, the Aſſize thereof in England 
The Table of the Meaſures; ib. Foreign Mea: 
ſures, 118,119, 120. Queſtions about Wine 
drank, 441,451,454. Wine mixed, 468, 
© 4715 472, 475, 476, $27, 528. Bartered ; 
ſee Salt, Bartered for Sugar, 482. How 
equally divided without Fuſion, $59. Of the 
' Draught and Price of Wine mixed, 575; 
* Equal parting thereof by unequal Veſſels, 614. 
Of Bottles . White and Claret, 619, Cu- 
ſtom thereof; 629. 


| 


Of Wine mixed, 660, 
; 661 
Woodland-meaſure, what, 64. A Queſtion 
thereabout — —51 y 

Wooli, the Weight and Table thereof, $1. _ 
Queſtion of the Mixture —— i 
Woollen-Cloth; the Afſize thereof 68 
Worldly Number 5 ſee Mundane: 


| Wormin a el; fee Well: 


Worſt 3 ſet Yotlt: 
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Keſta, a Grecian Sextary —— ———g1| 


Yards, an Engliſh meaſure, their content, 64. | 
Allowance thereto, 68. How Ells are reduced | 


I Eme; what—— - — — TAS 
Xerafin; ſee Fade 
Xerilfe of Goa, the value - 


» 
$ PT 
* A 
ll. K 
hot eee 
* 5 
: 


5. 


r Ard-land, more than a Rood, 67. The Latin 
Name thereof --—— ——— ib. 


to Tards — —— 156 


Y arn, the Pack, Hundred, Kc. ns 81 
by the Teppan 229. 


T rar, hom emblem d 


Whence the Latin Name Annus, ib. The| 
ib. 230 


| Diviſzon and Subdiviſion thereof: 
Z. 


Ahab, wbat, the weight and value--86,87 
Zare of Corfu, bow much, — 119 


Zechines of Venice, the value— — 


I Zeaſbs, an . word for a 8 quare 172 
miſprinted for 176. | 


| Zenzicube, what, how produced, and bis Root | 


extracted; ſee Square Cubes. 
Zenzicubicubi, a rooted Number of the 1 8th 


Quantity, to produce bim, 184,185. Toex- | 
tract bis Root — 


Zenzizenzicube, to extrad bis Rr — ib. 


N — — 


| Zenzizenzike, what, 172 for 176. To produce 


bim, 184, 18 5. To extract his Root, 198, 
199,200, 203 

Zenzizenzizenzike, a rooted Number of the 8th 
Luantity, to produce him, 184, 185. To 
extra his Root without the 7 able — 198,199 
Zenzizenzizenzizenzike, a rooted Number of 
the 16th Quantity. Various ways to produce 
them by their Indices 191 
Zereth, a Span of the Hebrews w— 82 
Zigo ſtatica, bat. 129 
Zithe, what with the Rabbins — — $2 
Zur, Zura, what, and the value - — $6 
Zurli of Damaſcus, bow much.. 128 
Zuz, Zuza, the fourth part of the Shekel, the 
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AF Know no Reaſons that can be aſſigned for ſuppreſſing the Errata: unleſs to impoſe on a Credulous Buyer, that the Impreſſicn 
needs ns CorveFion 3 or that the Author (if found in an Error) may take Sanfuary under the Miſtakes of the Preſs, 
But neither of theſe Motives, have any Prevalence with me; as being fully aſſured, that the 'Sucteſs would Prove as 
ntemptible as the Deſign = When by the Diſcovery of ſome Errata; the Reader would (as. the natural Conſequence of ſuch 
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= SSA; 1 g 
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an unjuſt-Concealment) be tempted, to judge it unſafe to rely in any thing, either upon the Printer or the Author. 


Id therefore give this Advertiſement ; That though the diſtance 


of my habitation from London, permitted me not to corre? 


the Sheets as they were printed off. Tet Thave (before the Publication) carefully examined the whole Impreſſion by the 
Original Manuſcript left by my Father at his death. And have exactly noted all the deviations of the Preſs, that can poſſibly 


London March 26th. 


miſlead the maſt unexperienced Tyro. So that I may perhaps ancurr the cenjure of being unneceſſarily ſerupulous; in that, 
gether with the Errors which are more material; I have alſo inſerted thoſe that the meaneſt Genius will ſcarce think 
worth the trouble of noting with his Pen; as being only literal, nr alt BEA : 01 0 Þ hob 
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A824 ob : 

Y4ze k. Tine ult, read p. 66. 5. 2. I. 24.7, Hypſometria, 
I. 35. r. Hypogeiodia, p. 3. J. 23. 1. D. Sixty, J. 24. 
15 W. Fifteen, J. 58. 7. XVIII for, XXII, p. 4. J. 14. r. 


Affections, J. 39. 7. Leſſe, p. 5. J. 35. dele the latter 
* 7 


J. J. 1. r. Solid, & Marg. J. I. 7. 3. Solid, p. 


into, 
| 95 1. Fr. r. mixed either, p. 10. J. 17. Lat. 7. Grana, l. 51. 

1:85, p. II. I. 16. r. Imum, p. 12. J. penult. v. tr next 
Greater, p. 13. I. 1. 1. . I. 54. r. Second Book, p. 14. 
1, 33. ½ Quintillion, p. 16. J. 16. 1. —Prime Part of 
Compoſition, which is Addition, p. 19.1. 8. 1. Cyphers, 
J. 17 r. leaves, p. 21. I. 2. r. 40, I. 14. r. preceding, p. 
22. J. 18. r. If of two, p. 23. . penult. r. The, p. 25. J. 
28. 7. ſubſtracted, p. 2). J. 29. r. Rectangles, p. 29. J. 14. 
Marg,” for Geometry, v. Grounded on, p. 30. J. 46. v. 
Multiplee, p. 3 1. J. 54. v. figures, p. 32. l. 14. . compre- 
hended, 5. 36. ſet the figures over the Dividends a litt! 
more to the Right hand, p. 44. J. 17. r. Fractions o 
Fractions, p. 46. J. 42. for g. r. 12, and tranſpoſe the 
Comma that is there ſet after bas 
{-Dcnominator J, J. antepenult. for 


in the"latter "Dividend, 1. 25. 45. l. 1, forgin, 7, 


and for, is, v. in, p. 50. J. 25. Marg. r. pag. 59, P. 51. J. 
Ta ere J. 15. . 3 & & 2, And r. LATED J. 19. 
at C, Jorg J. 3, p. 53. I. 21. 1. Subtrahends, p. 59. J. ult. 
. 8 2. JI. 8. v. conſidered, J. 16. r. Vide 
pag. 106. to 152, p. 63. J. 31. r. Verſtegan, p. 66. I. 2. r. 
Tall, J. 22. 7. if ſold, p. 68. J. 40. r. Waſhers, I. penult. 

7. the Billet, p. 70. J. 13. r. Buthels, p. 73. I. 33. 1. pag. 

95, P. 74. J. 14. r. Waſtel, I. 19. r. White-Bread, J. 35. 
x. ſuch Horſe loaves, J. 3. r. aſſized, p. 78. I. 43. in the 
laſt Column, Tit. Penny Houſhold, for 2— 2 log v. 
2=02—103, & l. 47. in the ſame Col. for 2—80—12, 
T. 2—00—12, P. 76. J. 3. 1. upon it in one quarter, J. 34. 


Tit. Groats, Col. 6. for 12, 7. 74, L. bemult. v. or 13 5. 
44. P. 77. J. 34. 7. 1633, J. 40. Marg. v. old Coins, 5. 


78. J. . | 
J. 46. and 3 places more in the ſame page, for Eſtbang v. 
Etsbang, J. 52. r. Rabbins, p. 8 3. J. 21. r. Fingers, J. 43. 
r. Siculus, p. 84. J. 26. & alſo in the Marg. r. Lethec, I. 


38. r. contain, p. 8 f. I. 2. r. Tables, J. 12. 1. Pagnam, p. 


86. J. 13. or Mænch, r. Maneh. J. 21. r. Kodſhah, or 


hakkedoſhah, p. 88. J. 8. after the Table, for p. 84. r. p. 


23, B. 89. J. 41. 7. and Ponderal, p. 9 1. J. 1. 1. Georgick 


Chœnix, J. 15. . Cheœnices, J. 16. r. Sextaries, J. 42. 


r. Geœorꝑgick Kotyle, I. 52. 1. Scapula, J. 37. r. Oxybaph, 
p. 92. J. 13. T. Salam: J. 16. T. Ponticus, J. 23. r. Laconica, 
J. 58. F. Sabitha, . 83. 7. Bœotick, p. 93. I. 1. & 3. v. 
Laconica, J. 19. 1. Acetabule, p. 94. J. 23. for Table v. 
Tables, J. 41. 7. Roſolus, p. 95 J. 14. . I. Sitar, J. 28. 
r. Vitruvius, p. 97. I. 23. 1. 42, l. 32. r. 13 J, þ. 99. J. 
4. r. Schoene, |. antepenult. r. he calls Vina Communis, p. 
100. JI. J. r. Unciæ, I. 13. r. An Inch, J. 29. for Pecks, r. 
Perches, I. penult. Marg, r. the, p. 101. J. 35. viz. I. 14. 
below the Tables, dele - Word were needleſs for, J. 37. 
r. diminutive, J. 39. r. word were needleſs for the ſame, 
p. 102. I. 3o. Col. Libra's, for 152. r. 125, P. 103. J. alt. 
dele, it ſeems, p. 104. J. 29. 1. Byzantium, J. 40. r. An- 
cient, I. 46. r. Valentinian's, p. 105. J. 2. for, the r. he, 
I. 40. & in the Marg. 7. Ancient, J. 48. r. Siliqua, p. 
106. I. 10. Put a Period after [| Accompts ], p. 107. J. 7. 


E RR A T A (lic corrigas. 


and 1 2 ſetting it after 
H. 7. +5, P. 48. J. 3111 


* 
. 
— 


. 149. J. 6. Col. 1. r. Liure, 
| for o. r. og. I. 36. r. 


| 7. Nigritarum, J. 30. 1. Cheſhire, p. 108. Col. 1. J. 5. r. 
Guienne, I. 16. r. Turenie, J. 26, r, Borgoingne, Col. 2. 
J. 23. 1. Embden, J. $7. 7. Palatinates, p. 10g. Col. 1. 
4. 2. r. Hale, I. 29. 7. Switzerland, J. 57. 1. Eubœa, 
2. J. I. 7. Campagnia, J. 8. 1. Bolognia, p. 1 10. Col. 2. 
J. 27. T. Lootz, J. 32. 1. Namur, J. 3 5. 1. Swoll, I. 36. 7. 
Utrecht, p. 111, Col. 1. J. 21. 7. Baionne, p. 112, I. 4. T. 14, 
I. 26. r. comes to, I. 32. r. 64, and for who r. whom, 
J. 34. r. Land meaſures, J. 3 5. r. Dalica, p. 113. J. 11. 
dele the latter for], /. 15. 7. de Terre, p. 114. I. 32. r. 
Fanecca, p. 115. . 26. r. Pichy, I. 34. r. Coyados, J. 45. 
7. Canvas, p. 116, J. 7. r. 10. Palmes, J. 537, 7. Cannes, 
p. 118. J. 57. 7. Puncheons, p. 119. J. 8. for Canado, r- 
Candado, J. 58. r. 75, b. 120. after J. 40. Inſert, The 
Fat of Dantſick contains 1 = 95.5 42% 9 4 81 
Antwerp, P. 123. J. 1. r. 24 Muys, p. 12 4. J. ult. for 32, 
r. 34, P. 127. J. 22. for 1 Ib. r. 10th. res fo 4. 7. 
480, J. 59. r. 480 Aracoles at the rate of 80 Aracoles 
for, p. 129. J. 42. for Camporas, r. Campo, as, p. 130. 


| J. 57. r. Spalato, J. ult. r. as Fez, p. 131. J. I. r. Mina's, 
J. 28. . Verona, p. 132. J. 4. r. Ounces, I. penult. dele 
144, p. 133. J. ult. r. Breſlaw, p. 134. L. 21. 7. 1022, 
Marks, the Kings Weight, p. 135. J. I. 7. 1. 14. Arragon, 
J. 31. 7. Lyons, J. 37. r. Lyon, p. 137. I. 43. Marg. v. 
wrote, p. 138. J. 34. 7. Sebaſtian, p. 139. J. 26. 7. or 
Florin, p. 140. J. 13. r. Giuli, p. 142. Col. ult. J. 23. for 
0.10.0, r. 1. 10. o, p. 143. I. 11. 7. Pancratius, p. 
144. J. 12. r. Holland, J. 41. Col. penult. for o. 6. 9, r. 
0. 6. 6, J. 43. Col. 4. for 2. 632, r. 2. 212, 1.44. dele, 


fu) I 93 


others, J. 52. Col. 3. for 404, r. 492, l. 56. r. Royal, 1. 


——_— 


| penult, Col. ult. 7. 1. 64, l. ult. Col. 4. & 5, for. 2. 15. & 


2.16, r. 2. 15. & 2.153, p. 145. J. 17. Col. antepen. 
for +2, J. 51, J. 21. 7. as Bamberg, p. 146. J. 32. Col. 1. 
7. 60 Creutzers, I. 45. Col. penult. ſor 4. 2, r. 4. 9, I. 47. 
Col. 3. for 145, v. 144, l. 81. Col. 4. for 11. 1144, 1. 
18. 11:3, P. 147. J. 23. Col. 4. for 1032, r. 1342, J. 27. 
Col. 4. for 9. 6. 1371, . 0. 371, J. 43. r. Finferlin, 


1. 48. 7. Flor ins, p. 548. J. 8. ok 2. for 9. o, r. 6. o, 
L. r. Genoa, J. 26. Col. 5. 
| Quartid'eſcue, J. 44. Col. 5. for 
O0. 57, F. 1. 55, P. 150, J. 8. Col. ult. for 24, r. 2%, I. 
9. Col. 4. for 44, r. 44, l. 35. Col. ult. for 24, r. 14, p. 
151. J. 28. r. Mont ferrat, J. 40. r. de minimis non curat, 
P. 152. J. 6. r. part or parts, From p. 152. to 172. the 
Running Title to be corrected by the Titles of the ſeveral 
Chapters, p. 153. in the Example B, for 6. r. 60, p. 154. 
J. 10. r. Shillings, p. 156.4. 3. 1. Denomination, J. 6. v. 
then multiply, p. 158. J. 32. for 334: 12: . 434: 12, 
p. 139. I. 33. for 6906, r. 6960, p. 160. J. ult. r. 511. 
138. 5d. as at H, p. 161. J. 26. under Averdupois, for 
gr. r. qrs, J. 39. for 236. r. 364, I. antepen. for when, r. 
with, p. 162. J. 28. for leaſt 7. laſt, p. 163. J. 31. for 68. 
r. 16 8. p. 164. J. 4. under Ton, for 29. r. 21, I. 21. dele, 
and Fractions, J. 22. r. of Integers and Fractions, p. 165. 
I. 27. At the end, add: And of the other, Book 1. Part 
2. Chap. 3. p. 167. J. 23. 1. both of one Nature, J. 32. 
Col. ult. r. 5. by 5 or 5 half pounds —2: 10: 00, J. 33. 
| Col. ult. for 83, r. 4, P. 169. J. 35. for 4 r. 4 l. p. 170. 
| Example E, draw a line between 12. and 626, J. 35. 
r, Denominations, p. 172. J. I. r. Page 39, p. 173. J. 9. 
Marg. r. contract, p. 174-1. 44. 7. Iſoſceles, J. 45. r. 


| _  Scalenum, 
IS 


— 


. 


brad PP es CHI on 


Scalenum, 2 175. . 31. r. Diagonal, | J. ult. 36 p. ; 


172. miſprinted for 176, J. 3. r. Lines, I. 17. r. imply, 
J. 24. 1. Cylinders, J. 26, 1. op, r. (the Flame, J. 32. (& 
elſewhere in p. 188, 189, &c.) r. Parallelipipedon, J. 47. 
r. a Cube) is, J. $1. r. Biquadrate, J. 38. 1. Square, p. 
177. J. 19. dele the period, J. 26. r. as is plain, p. 179. 
I. 26.7. Ludolph, p. 182. J. 31. for 1, r. 12, p. 188. 
marx the firſt Figure with K, p. 194. J. 33. r. this Quo- 

tient, p. 198. J. 43. over the firſt Quotient ſor 3 r. 2, p. 

200, J. 36. 7. 796594176, p. 203. in the Third Example, 

under Zen. for 1299 r. 1296, 


yet r. get, Fo 208. J. 23, 26, 29. for Coma r. Comma, p. 
212. L 39. ſet 8a over 1,00 in the Dividend, p.217. l. 


p. 453+ J. 28. in the multipl. by 2, for 8. r. 84. 


P. 205. I. ult. fave 3, for 


| 5. 412. 1. 25. 7. 8 5. 416. J. 32. for Compounds, 7. 
Compound, p. 419. J. antepen. . compared to, p. 429. 
I. 29. 1. Backward, p. 428. J. 10. for 5. 7. J. p. 555 
Exam. 2. I. ult, of Caſe 2. r. 85: 3: 4. p. 435. l. 6. 
ſor 35 l. r. 35 ib. p. 446. J. 24. fur 2g. r. 23. 5. 47. 
. 21. for 21. 7. 21. p. 449. J. 33, 34. 7. Suppoſititious, 


T. 84. 5. 435. 
I. 36. in the Quot. r. 20 Crowns, J. 38. Divid. for 024. r. 


240. p. 459. I. 18. r. abbreviate, p. 469. J. 2. for 4. 


r. J. l. 10. dele the line between 1680. and 840. J. 21. 


for . T. . l. 27. r. orderly by, p. 472. J. 37. for three 
Sexes, . ſeveral Sexes, p. 477. Col. alt. J. 6. 5 33. I 
13. J. 7. for 23. r. 33. p. 478. I. 8. for 38. 1. 14. p. 


227. r. Compounds —0, 125 +0,125, Pp. 227. JI. 7. in the | 48 2. J. 44. 1. added, p. 486. J. 11. r. 36s (40. l. 16, 

middlemoſt — for CT r. 823 &c. I. penult. dele |-dele the bh between 29184. and 3648. p. 503. J. 40. 
and. p. 289. J. 37. T. Sacro, I. 38. 1. Peragration, p. 232: | for 2. T. 24. P. 825. J. 3. & Marg. 7. Iſoperimeters, 
I. 41. 7. Geodztical Reduction, P. 233. J. 37. 7. ingenious, J. 8. 1. Iſoperimetral, J. 45. 7. Spheroide, p. 531.4. 20. 
| 1. 39. for 245. r. 945". p. 241. I. 20. Marg. r. Luna, | for of r. or, P. 534+ J. 32. 1. : T. p. 541. J. 30. r. 


BY V. 242. I. ult. fave 3, dele the Comma, and ſet it 3 words 


after,” In the Sexagenary Table, Col. 39. at Top, & 29. 
at Side, in the Common Angle, for f r. 51, Col. 
36. at Top, and 36. at Side, in Com. Ang, for ?*,, r. 
71% Col. 52. at Top, and 39. at Side, in Com. Ang. 
for 4 7. 43, P. 247. J. 19.7. 065 02, 20ʃ. p. 251. 
1. 20. T. Comma, p. 252. Log. of 46. for 583 &c. r. 
783 & c. p. 253. Log. of 227. for 485 &c. r. 585 &c. 
| 4 254. Log. of $02. T. 2, 70000, Log. of 404. for 3, f. 2, 
Log. of 469. for 1, r. 2, For Num. 373. Col. 2. 1. 473, 


P. 255. Log. of 749. r. 2, 87448, b. 26s, J. 38. in the 


Quotient of the Log. of 15, 0. dele the Sign —, l. ult. 
5 the Quotient of the Log. of 6,0. dele the Sign —, 


p- 267. J. 30. Tit. Cube, r. 00129, p. 269. J. 1. 1. Ocular, 
p. 272. Beſide the Characters there, ſet 3. for Square, and 
8. for Surſolide, p. 274 J. 5. 7. Numbers, p. 276. J. 34. 
Examp. F, for 14. b r. 13. . P. 279. J. I. 7. 2.3. 
285. in Example I. for 2 J. r. 6 2. P. 287. l. 6. for 
8 N. r. 4 N. p. 304. I. 3. 1. Homogeneity or Heteroge- 
neity, 8 24. for 28 ＋ 316. r. 28 +yy 316. 


p- 10. | 
labert before the Comma | in the other], p. 311. J. 15,7. 


1. I. 8. for yy 32. r. / 72. l. 34. Col. 2. 


| 
allotted, p. $51. J. 2. r. he hath, p. 553. l. 31. 1. Numbers, 
p. 560. J. 21. place a Semicolon after [ Integers ], I. 28. 
place the Comma before [ is], p. $66. J. 23. r. in the 
Third, p. 567. J. 40. r. till 3. L 42. dele and, p. 568. 
I. 37. place a Comma after [ſought] and dele the latter 
[ſelf ), J. 43. 7. Quotients, p. 372. J. 16. for C v. c- 
p. 573+ J. 16. place I. over 3. R. over 14 &c. for P. 577, 
| 


578.7. $78, 579. p. $78. for 579. I. 22. r. Pence in a, 
p. 585+. 43. r. thereto, p. 591.1. 34. r. take, p. 395. 


Sign —, * 4 
for the Rectangle r. a Rectangle, J. 20. for of r. under, 
|. 23. 25. manifeſt, ſhewn, 7. e. expounded, J. 25. for 
denied r. negatively, or being negative. for affirmed r. 

affirmatively, p. 644. J. 10.7.5 F. I. 25. r. 2. Let any 
Aquation be propounded : As this, &c. J. 31. r. Of the 
Root L. te be found out of theſe, there are 2. parts, J. 
33- T. equal, J. 39. r. Coefficient, I. 49. for ſquared r. 
the Square, J. 30. dele of, J. 31. dele the firſt [of J, 


p. 311. p. 315: Col. I. inſert [Remain] in the laſt Ex- p. 645, 1, 2. dele then, I. 21. 7. in the propounded 
ample, p. 320. I. 15. for — 13028. 7. — VV 15028. | Equation, I. 33. dele Figure of the, p. 646.1. 36. 
* p. 330. J. 9. dele the Comma's, and ſet a Comma after | for alfo r. although, p. 647. J. 19. for his own r. that ſame, 

Y [Square] and r. and the Product, p. 334. J. 13. F. is in J. 32, fer may be v. be much, 7. 46. v. uſed mixtly, J. 
Working, . or . emen p. 337. J. 36. for 4 — 2. penult. and p. 648.1. 1, 16. for may r. are to, J. 26: Marg. 
. 4 = 2. Þ+ 344. 


8 27 fer FP. r. E D. p. 350. J. ult. | for of r. by, J. 30. dele ſought, J. 36. r. 4879. p. 649. 
3 c ſave s, for B 27. r. 9 B27. p. 381. l. ult. right under | J. 2. dele ſought. After /. 2 add, Thereſcre 2 5 | 
3 A. for I. r. 2. p. 356. JI. 22. for without r. from, §. 2, | Root falls between 34 and. 36. J. 31. for to be r. be, 

I} 3, 4, &c. JI. 36, &c. Names 7. e. Parts, p. 3 57. J. 1. for | I. 39. for they leſſen r. leſſen it, p. 6 50. J. 21. r. Sign 

| | andy, which, I. 5. dele mean, J. 38. for each of, r, it in, | of R. J. 29. fer Or r. And, p. 652. Ex. 3.1. 2. place a 


} . 42. upper Order, i. e. higher Rank, J. 44, 59. unequal 
1: WM 7. e. odd, J. 45. equal i. e. even, J. 46. 1. is made, . 
1 47. dele is, p. 358. J. 13. 1. Concinnity, p. 359. J. 34- 
| Ke 38. dele the Comma after | Quotient], p. 360. J. 3. 
q; wants a tittle under the laſt Figure of the Cube dividend, 
| p- 361. I. 25. r. Examples, p. 363. J. 47. r. produces, 
3: P. 371. J. 1. r. 169 — 144. P. 375. J. 31. for 4Zq4. 7. 
vi | AZꝗqq. p. 410. J. 26. r. Geodzticals, p. 411. J. 21. for 
5 


6 . r. 263 
15 5 75 


tittle over 7 q. J. 35. dele it, p. 654. J. ult. fave 3, 
place the Comma after | multiplied}, p. 658. I. alt. ſave 
3, Col. 2.r, and the Coetf': J. antepen. dele the Comma, 
and ſet it in the Period's place, p. 663. J. 13. r. Sabbatary, 
ö . | 

p. 664. The Diagrams. are ſet the wrong fide upwards, 
J. II. dele the Comma, and inſert it J. 12. after [half], 
l. 38. for from r. for. | „ 


—— 


I. 23. for, to the Third, r. to a Third, | 


"TI" HE Pointings of the Remains in Mr. Oughtred's 16. Examples of Affected Equations (in the Lines marked R) 
I areomitted here. If any be deſirous to point them, they may have recourſe to his Clavis, Edit. 3. Oxon. 1652. 
which I eſteem the beſt. | Fo; 


The Prefaces and Contents at the Beginning, and Table at the End of the Book. 3 as alſo the preceding accompt of the 
Errata, have all been examined and corrected by me at the Preſs : I do not know of any miſtake in the Printing them. 
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